www.freesoftwaremagazine.com Issue 7 - August, 2005 


"n, i 
MS CLE: 







Switching to 
free software 


Switching to free software (robin Monks) 
How to get the best software without | 
spending a penny 


Switching to free software — system 
ad minist rators (Edward Macnaghten) 
An introductory guide for system administrators 
who want to switch to free software servers 





What s a Wiki? Uohn Locke) How to recover from a Towards a free matter Creating Free Software 


À survey of content broken RAIDS economy (Part 1) Magazine (Gianluca Pignalberi) 
management systems (Edmundo Carmona) (Terry Hancock) The TeX side of the story 
How GNU/Linux saved our information as matter, 
data matter as information 
ISSN 1746-8752 
| MMARERTENET NN LAN né 
9"771746' 875009 


greate 





What do so many online communities 
have in common? 





Drupal 


SAR EUR DALLA 


MODULAR 
STABLE Visit drupal.org to find out why more grassroots campaigns, interest groups 
P5 and corporations are switching to Drupal to manage their community and 


establish their online presence. 


—— D 





Ade: MIS = I Án. EL 


i" vim pae i 


aL Wi 


eb pe Re 
eri T Cu = dr; 
iw e -— lol 


Do it right 
Do it offshore 
e Doit with us 


Save yourself from a mountain 
of paperwork. Open your 
company inthe British Virgin 
Islands with us, the British Virgin 
Islands experts. Manage your 
company's bank account. 
Manage your life. 


90 Main St - Road Town, Tortola 
British Virgin Islands 


http://www.dbm-offshore.com 
info@dbm-offshore.com 





Contents 


Issue 7, August 2005 





EDITORIAL 
Linux on the desktop: are we nearly 
there yet? 7 


We are, but the "nearly" at the moment is the problem. 


POWER UP 
Linux Server Security by Michael D 
Bauer 8 
by Martin C Brown 

Regular Expression Recipes by 
Nathan A. Good 10 
by Martin C Brown 


Computers & Typesetting by Don- 
ald E. Knuth 12 


by Gianluca Pignalberi 


Interview with Donald E. Knuth 13 
by Gianluca Pignalberi 

A prime number of questions for the Professor Emeritus of 
the Art of Computer Programming 


FOCUS 

Switching to free software 18 
by Robin Monks 

How to get the best software without spending a penny 


Switching to free software—system 
administrators 22 
by Edward Macnaghten 

An introductory guide for system administrators who want 
to switch to free software servers 


USER SPACE 


What's a Wiki? 29 
by John Locke 
A survey of content management systems 





4 Free Software Magazine Issue 7, August 2005 


2€ Heni 33 
by Martin MC Brown 
Choosing the best IRC client for your needs 


41 
by Edmundo Carmona 
How GNU/Linux saved our data 

45 
by Gianluca Pignalberi 
The TEX side of the story 

> LAL 9Jec 52 

by Gianluca Pignalberi 


A license born to distribute TEX-related works, that can be 
applied to TEX-unrelated works 


“i PPer 55 
by Bernardo González Reinfeld 
When cute design meets free software 


58 
by Terry Hancock 
Information as matter, matter as information 


MAGAZINE 


EY SUBSCRIBING YOU WILL BE SUPPORTING A 


MAGAZINE WHICH BELIEVES IN FREE SOFTWARE. 
ALL OUR ARTICLES ARE RELEASED UNDER THE 
GNU FREE DOCUMENTATION LICENSE, 
ENHANCING EXISTING INFORMATION ON FREE 
SOFTWARE. 


SUBSCRIBE NOW! 


WWW.FREESOFTWAREMAGA ZINE.COMJ/SUBSCRIBEE 





Software Quality" 


Assurance Management 


a he THON E 


Sorel conferenze, sur 


Fisane «48 22 887 10 10 
échec «48 0592 422 855 
kalama wroblanekcoünoSwons. cam pl 


17^ August 2005 - Preconterence Day 


Focus on Quality - three 2 hours Tutorials concerning 
hattest topics 


18" August 2005 


* 1 


Workshops: 


E 


17^ August 2005 
Lectures will be held in three parallel sessions: 


i NE J CET a Wy PILE RI 





EDITORIAL 


lright, I admit it, up ‘til a couple of weeks ago I was still running Windows 2000 
Professional. In my defence, I have been using all the free software I could on Win- 
dows—primarily Open Office, Firefox and Thunderbird. I was a bit reluctant to go 
through all the trouble of migrating across to a GNU/Linux distribution for two reasons. 
First, because my PDA and stereo bluetooth headset require software which doesn't run on Linux. 
Secondly, I was a little intimidated by having to go back to using a command line after so long just 
using a GUI. 
After becoming sick of Windows running so badly and some advice and encouragement from Tony 
(FSM's Editor In Chief), I decided to install Ubuntu. From what we could tell it promised to be the 
easiest of the GNU/Linux distributions to install. I was pleasantly surprised, it was up and running in 
less than hour. However, not everything went as smoothly as it should have. 
The first thing I noticed was that there was no sound. I had to have sound—I don't have a stereo my 
computer is my stereo. I have 5.1 speakers and an Audigy2 ZS soundcard, there was no way I wanted 
all of that equipment going to waste. I had to do a few Google searches to find that I needed to use 
the command-line to install some patches and then use some more code to store my settings before 
I finally had sound. This took me a couple of hours to work out. I’m sure it would have been faster 
for someone who knew their way around Linux, but I’m only just getting started. Even after I got it 
working, there wasn't the nice graphical interface to the speakers and soundcard that I had running on 
Windows. The software that came with the soundcard wasn't available on Ubuntu. 
While I was doing all of the searching around on Google, I noticed that the back and forward buttons 
on my Logitech optical mouse weren't working. It took me several days to crack this one. I got Tony 
to look at it too but even he couldn't help. I once again looked around on-line and found some people 
who had had the same problem. The advice they were giving suggested that some files need editing 
but the code they had didn't match mine. Eventually, through a combination of the advice, guess work 
and dumb luck, I got the buttons working. 
During the few days it took for me to get the buttons working, I had been getting to know Ubuntu and 
I tried to do some printing... here we go again. My printer—an Epson Stylus CX6500 multifunction 
centre—wasn't recognised. Tony came around and after a couple of hours in front of my computer, I'd 
fallen asleep and he'd managed to get it running. However, the scanner still wasn't being recognised. 
Back to Google! Another couple of days later and after a lot of searching I finally found that, once 
again, I needed to modify some files by putting code that I didn't understand into a file that was full of 
code and comments I also didn't understand. Basically, I had to force the SANE software to recognise 
the scanner's device ID. 
Finally, I had a functioning computer with functioning hardware. I am very grateful there were people 
out there who'd had the same problems that I had, because there was no way in the world I could have 
solved them on my own. 
But what about all those people who aren't as persistent as me? What about all of those people who 
wouldn't or couldn't go through all of this so they can run a free software OS? What about all of those 
people who don't have a friend like Tony? Why does it have to be so difficult? Why should I be forced 
to use the command-line and edit files that I don't understand? 
I still had to do lot of mucking around using the command-line to get everything detected and config- 
ured just right. I think there are a lot of people—average computer users—who still couldn't do this. 
Ubuntu is definitely well on the path to making Linux available to—and, more importantly, usable 
by—everyone. But it won't be usable by everyone until the command-line is an optional extra that 
can—rather than must—be used for tweaking a system. The Ubuntu project should be applauded for 
getting us this far, but we are still not quite there. Now there’s only one more step to achieving world 
domination. Let’s take it. 
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LinuxæServer'Security by 


Michael D Bauer 





While developed and supported with 
the best of intentions, Linux is still 
based on a wide range of different 
applications and systems working to- 
gether. From the free software per- 
spective this is its power; many people 
working together to produce a top qual- 





ity operating system. 


O'REILLY* 











From a security stand point it can also 
be a curse. Although with full access to the source code you know 
exactly what different components are doing, the disparate nature 
of the applications can mean that securing all of the applications 
and services in Linux is significantly more difficult. For example, 
securing a web server may involve configuring Apache, transport 
layer security tools and OpenLDAP. Knowing how to correctly 
configure each of these units for security, rather than straightfor- 
ward operation, can be difficult at worst and time consuming at 
best. 


Michael D Bauer addresses this problem in Linux Server Secu- 
rity (O'Reilly), a concise, and yet somehow extensive, guide to 
configuring your Linux server for security. The book covers ev- 
erything from network security and firewalling through to specific 
applications, such as web serving, or email. 


Knowing how to correctly configure each 
of these units for security, rather than 
straightforward operation, can be difficult 
at worst and time consuming at best 


The contents 


Linux Server Security is organized into what I can only describe 
as a spiral —it starts by examining the outer layers of your Linux 
installation and moves further inwards towards protocol and ap- 
plication level security, such as sendmail, OpenLDAP and file 
sharing. 

We start off with a simple look at the mechanics of security with 
threat modelling and risk management. These are vital steps to 
take if you are going to secure the rest of your systems. Without 
knowing the potential for security problems in your systems, how 
are you going to secure them? 


On the way through the rest of the book we go through layer upon 
layer of security, through DMZs and perimeter networks, iptables 
and firewalls, remote administration (SSH), transport level secu- 
rity (through OpenSSL and Stunnel) and finally onto the protocol 
and application techniques such as Email, web servers, databases 
and file sharing. The book then wraps up with a look at logging 
and intrusion detection techniques. 

Throughout, the book contains full information on the various 
theoretical and technical details of the steps required. The major 
difference from some guides is that the book is a practical guide 
to the steps required to reach the security goals; it is not a book 
based on pure theory. 

It is also very succinct; the book instructs you on how to reach 
security goals in specific areas, and is therefore a more practi- 
cal guide to what needs to be done, rather than concentrating on 
possibilities and theories. 


Who's this book for? 


I'd be tempted to say that everybody using Linux should read the 
book, but the realities are that much of the content really applies 
only to administrators. If you are in this group though, this book 
should be required reading, regardless of what servers or services 
you are managing. 

Getting your security right at all levels is tricky and this book 
covers many different aspects. You can use the book in two ways; 
either use it as a step by step guide to configure and lock down 
your server or servers, if that's what you wanted. You can also use 
it as a dip-in guide to securing specific elements of your server. 
What I found most useful—as an administrator of Linux—was 
the ability to use individual chapters of the guide to cover the 
practical details of exactly what I needed. The theoretical infor- 
mation is useful, and while many of us know the principles well, 
we just need the mental reminders for specific utilities, command 
line options and configuration options that enable us to do exactly 
what we need. 

It’s also worth mentioning that although the book is Linux fo- 
cused, many of the principles and much of the content of the book 
would be just as valid to any Unix-based administrator 


Pros 


The best aspect of the book is its scope. It covers the whole 
gamut from simple network security through firewalls down to 
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protocol and application specific systems. I liked, for example, 
the specific chapters on securing DNS, email, database and web 
services, along with the more traditional file systems and other 
systems common in books of this type. 

The last two chapters also helped to fill in another commonly ig- 
nored area—monitoring and detecting security issues. Setting up 
the security is often relatively simple compared to actually track- 
ing and detecting unwanted activity. These two chapters do an 
excellent job of wrapping up the content of the book. 


Cons 


The focus on security means that some of the simpler steps are 
skipped. For example, in the OpenLDAP chapter there is all the 
information you need to set the system up for security, and for 
securing LDAP transactions using Transport Layer Security, but 
you are expected to get OpenLDAP up and running by yourself 
first. This is not a major complaint, this isn't, afterall, a beginners 
book, but OpenLDAP is not the easiest of systems to get working, 
and as a major component of many security installations it would 
have been nice to have a bit more detail on the process. 


In short 
Title Linux Server Security 
Author Michael D Bauer 
Publisher O'Reilly 
ISBN 0596006705 
Year 2005 
Pages 522 
CD included No 
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Regular Expression,Recipes by 


Nathan A: Good 





I'll admit right up front that I am some- 
thing of a regular expression junkie. 
Years before I even knew such a system 
existed (before the days of the internet) 
I wrote my own regular expression sys- 
tem to handle the needs of a free-text 
database management package. Today, 
we are all familiar with regular expres- 
sions in Perl, sed, awk/gawk and even 
in “user” applications like email and word processors. 


A Problem-Solution Approach 





Despite the utility of the regular expression library used in these 
systems, getting your regular expression right can be a major ex- 
ercise. With the wrong expression you can match, or replace, the 
wrong text and in some applications that could have dire conse- 
quences. 


Apress have released a new title, Regular Expression Recipes, 
written by Nathan A Good, that attempts to solve some of the rid- 
dles and complexities of the regular expression writing process 
by providing example regular expressions to be used in different 
situations and against a variety of problems. 


For each problem, a full range of 
solutions is provided in different 
languages (perl, sed, etc.), using regular 
expressions and/or scripts relevant to 
that environment. 


The contents 


Good has used an interesting approach to organizing the book. 
One of the major problems with regular expressions is that they 
are used in a variety of applications, sometimes with slight dif- 
ferences. Although the majority of modern applications use a 
derivation of the Perl regular expression library, some use their 
own, often out of a need for historical compatibility. 


The book therefore starts off with a look at the various regular 
expression systems and a range of handy tables summarizing the 
differences between Perl, grep and Vim, which support the three 
main regular expression systems. Handier still, the book goes 
on to add details on how to use regular expressions in popular 
environments, such as Perl, Python, PHP, Vim, grep and sed. 


This list of tools is relevant to the rest of the book as each exam- 
ple problem and regular expression solution is followed by two 
or more examples using the tools. In many cases these are full 
scripts or examples, although for some a simple fragment would 
be enough to get the idea. In addition, all of the scripts and regu- 
lar expressions are explained and their operation detailed so that 
you understand why it works. 

The bulk of the book is then split up into specific areas of is- 
sues that can be resolved with regular expressions, beginning with 
the more obvious area of basic text manipulation. Here we find 
the common—but not always straightforward—issues of finding 
words and lines and then finding and replacing text, for exam- 
ple capitalizing the first letter of a word, before moving on to the 
more complex issues of finding text in, or around, quotes. 

Also handy in this section are a series of examples on replacing 
ASCII and non-ASCII characters with their equivalents. For ex- 
ample, replacing smart quotes with straight quotes or copyright 
and trademark symbols with a textual equivalent (i.e. ™ with 
(tm)). 

With the basics out of the way, the book moves on to more inter- 
esting topics. I won’t list all the examples, or even all the different 
topic groups into which they are placed. I will say, however, that 
there isn’t an example here that I thought was superfluous. Some 
highlights and personal favourites include, validating credit card 
numbers, extracting HTML attributes and a whole bunch on re- 
formatting code. 

As stated earlier, for each problem, a full range of solutions is 
provided in different languages (perl, sed, etc.), using different 
regular expressions and scripts relevant to that environment. For 
example, one of the examples validates dates and example scripts 
and expressions are provided in Perl, PHP, grep and Vim. 


Who’s this book for? 


Regular expressions are one of the interesting parts of the com- 
puting world. Technically not a programming language, regular 
expressions are heavily used in programming. They are also com- 
mon in a number of command line tools like grep and sed. All 
of this makes regular expressions, and by association this book, 
useful for just about any “power” user. Administrators will ap- 
preciate some of the tools for help in their scripts, log file parsing 
and when searching for information. 

For programmers in particular, the book offers a wide range of 
examples and samples that can be used or adapted in applications. 
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Most of the samples can be used verbatim, others will probably 
benefit from direct modification according to your needs. 


Pros 


The amazing range of problems and their solutions would be my 
first reason to recommend the purchase of this book. There is 
a regular expression example here for everybody. My second 
reason for recommendation would be the range of environments 
demonstrated through the examples. Use regular expressions, but 
not a Perl programmer? No problem, not only do you get the Perl 
sample, you get examples in an environment in which you might 
be more familiar, such as Vim or PHP. By covering each regular 
expression, and also details about why it works and examples for 
key environments like Perl or sed, the book becomes more than 
just a regular expression tool. This range means that the book 
is also an advanced scripting, programmers and administrators 
toolkit for performing a variety of tasks. 


Cons 


I really couldn't find anything wrong with this book. Occasion- 
ally, I thought a sample in a particular environment was missing, 
but with such detailed information on the regular expression it 
really isn't that difficult to embed the expression into your own 
script. Pm really scraping the barrel here though; the book is 
without a doubt one of the best and I highly recommend it. 


In short 
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Apress: 


Computers & Typesetting by 


Donald ES Knuth 





Professor Donald E. Knuth 
doesn't need an introduction: he 
created TEX (a powerful typeset- 
ting system) and METAFONT 
(a program to design fonts). 
He also designed a font family, 
called Computer Modern, which 
is the default choice of TEX. 

Mr. Knuth is known to write 
sharp and enlightening books. His books about typesetting are 
no exception: he wrote five books dedicated to these topics, and 
Addison-Wesley now sells them all in one box, entitled “Comput- 
ers & Typesetting Millennium edition". 





The contents 

The five books are: "The TEXbook”, “IEX The Program”, 
"The METRFONTbook", *METRFONT The Program", “Com- 
puter Modern Typefaces". 

The TEXbook and The METAFONTbook are reference handbooks 
that describe the commands, capabilities and drawbacks of TEX 
and METRFONT. If you want to learn anything about TEX and 
METRFONT, these books are a must. 

These two programs are released as free software—Knuth de- 
scribes their source code in detail in the books TEX The Program 
and METAFONT The Program. 

Finally, the fifth book describes how Knuth programmed METR- 
FONT to output Computer Modern font family. 

One interesting feature of the book is that they have plenty of 
exercises (all of the solutions are published in the appendices). 


Who are these books for? 

The occasional reader might believe that these books are for TEX 
or METRFONT users. Well, that's not exactly right. I would say 
instead: “They are for TEX and METAFONT programmers". 

TEX is a powerful typesetting system, but it isn't visual. Every- 
body could start using a visual product without reading a hand- 
book (not necessarily obtaining good results), whereas using TEX 
or METAFONT needs preliminary study. 

So, why should anybody use TEX rather than a visual product? 
Once you program TeX to obtain a certain kind of typesetting 
results, you can obtain these results with any input documents. 
This means that if you have a set of articles to typeset, you don't 


have to worry about their final aspect: TEX will do it for you. 
When you use a visual product, you normally have to apply every 
style by hand, and humans are surely more error prone than a 
program. 

Readers can find advice concerning typography too. So, these 
books could be a useful read for typographers and font designers 
as well (as long as they have some programming skill!). 

TEX and METAFONT have their own programming languages. 
Since Prof. Knuth has done a great job, studying the exercises, 
the examples and the source code will be useful to programmers 
using any programming language. 


Pros 

Everything I have written in this review should be considered 
Pros. Moreover, the quality of the edition is very high, thanks 
to years of bug hunting and fixing (Knuth rewards anyone who 
finds and reports real bugs); the covers are very elegant; the pa- 
per is fine. Of course, the author expresses the concepts using his 
precise and polished style—even when he slips into his humorous 
approach. 


Cons 

None. 
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Gianluca Pignalberi 


e all know that the typesetting of Free 
Software Magazine is entirely TEX- 
based. Maybe somebody don't know yet 
that Prof. Donald Knuth designed TEX, 
and did it about 30 years ago. Since then the TEX project 
has generated a lot of related tools (i.e., IATEX, ConTEXt, Q, 
and others). 





This year I had the chance and the honor of interviewing 
Professor Knuth. I'm proud, as a journalist and FSM's TEX- 
nician, to see it published in what I consider “my maga- 
zine". 


Donald E. Knuth, Professor Emeritus of the Art of Com- 
puter Programming, Professor of (Concrete) Mathemat- 
ics, creator of TEX and METRFONT, author of several 
fantastic books (such as Computers and Typesetting, The 
Art of Computer Programming, Concrete Mathematics) 
and articles, recipient of the Turing Award, Kyoto Prize, 
and other important awards; fellow of the Royal Society 
(I could keep going). Is there anything you feel you have 
wanted to master and haven't? If so, why? 

Thanks for your kind words, but really Pm constantly trying 
to learn new things in hopes that I can then help teach them 
to others. I also wish I was able to understand non-English 
languages without so much difficulty; I’m often limited by 
my linguistic incompetence, and I want to understand peo- 
ple from other cultures and other eras. 


Your algorithms are well known and well documented 
(I'll only quote, for brevity's sake, the Knuth-Morris- 


Prof. Knuth while reading one of the magazines typeset by his pro- 
gram TEX. Photo by Jill Knuth (she is a graduate of Flora Stone 
Mather College (FSM)) 
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Pratt String Matching algorithm), which allows every- 
one to use, study and improve upon them freely. If it 
wasn't clear through your actions, in an interview with 
Dr. Dobb's Journal, you stated your opinion about soft- 
ware patents, which are forcing people to pay fees if they 
either want to use or modify patented algorithms. Has 
your opinion on software patents changed or strength- 
ened? If so, how? And how do you view the EU parlia- 
ment's wishes to adopt software patent laws? 

I mention patents in several parts of The Art of Computer 
Programming. For example, when discussing one of the 
first sorting methods to be patented, I say this: 


Alas, we have reached the end of the era when 
the joy of discovering a new algorithm was sat- 
isfaction enough! Fortunately the oscillating sort 
isn't especially good; let”s hope that community- 
minded folks who invent the best algorithms con- 
tinue to make their ideas freely available. 


I don't have time to follow current developments in the 
patent scene; but I fear that things continue to get worse. 
I don't think I would have been able to create TEX if the 
present climate had existed in the 1970s. 

On my recent trip to Europe, people told me that the EU had 
wisely decided not to issue software patents. But a day or 
two before I left, somebody said the politicians in Brussels 
had suddenly reversed that decision. I hope that isn't true, 
because I think today's patent policies stifle innovation. 
However, I am by no means an expert on such things; Pm 
just a scientist who writes about programming. 


So far you have written three volumes of The Art of Com- 
puter Programming, are working on the fourth, are hop- 
ing to finish the fifth volume by 2010, and still plan to 
write volumes six and seven. Apart from the Selected pa- 
pers series, are there any other topics you feel you should 
write essays on, but haven't got time for? If so, can you 
summarize what subject you would write on? 

I'm making slow but steady progress on volumes 4 and 5. I 
also have many notes for volumes 6 and 7, but those books 
deal with less fundamental topics and I might find that there 
is little need for those books when I get to that point. 

I fear about 20 years of work are needed before I can bring 
TAOCP to a successful conclusion; and I’m 67 years old 


now; so I fondly hope that I will remain healthy and able to 
do a good job even as I get older and more decrepit. Thank- 
fully, at the moment I feel as good as ever. 

If I have time for anything else I would like to compose 
some music. Of course I don't know if that would be suc- 
cessful; I would keep it to myself if it isn't any good. Still, 
I get an urge every once in awhile to try, and computers are 
making such things easier. 


There are rumours that you started the TEX project be- 
cause you were tired of seeing your manuscripts mis- 
treated by the American Mathematical Society. At the 
same time, you stated that you created it after seeing the 
proofs of your book The Art of Computer Programming. 
Please, tell our readers briefly what made you decide to 
start the project, which tools you used, and how many 
people you had at the core of the TEX team. 


The portion of the paper where Knuth answered question 2 of this 
interview. Please note that he typographically quotes and typesets 
even when writing by hand: the quotation from TAOCP and the 
word TEX 


2. Your algorithms are well known and well documented (Pll only quote, 
for brevity's sake, the Knuth-Morris-Pratt String Matching algorithm), 
which allows everyone to use, study and improve upon them freely. If 
it wasn't clear through your actions, in an interview with Dr. Dobb's 
Journal, you stated your opinion about software patents, which are 
forcing people to pay fees if they either want to use or modify patented 
algorithms. Has your opinion on software patents changed or strength- 
ened? If so, how? And how do you view the EU parliament's wishes 
to adopt software patent laws? 
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No, the math societies weren't to blame for the sorry state of 
typography in 1975. It was the fact that the printing indus- 
try had switched to new methods, and the new methods were 
designed to be fine for magazines and newspapers and nov- 
els but not for science. Scientists didn”t have any economic 
clout, so nobody cared if our books and papers looked good 
or bad. 

I tell the whole story in Chapter 1 of my book Digital Ty- 
pography, which of course is a book I hope everybody will 
read and enjoy. 

The tools I used were home grown and became known as 
Literate Programming. I am enormously biased about Lit- 
erate Programming, which is surely the greatest thing since 
sliced bread. I continue to use it to write programs almost 
every day, and it helps me get efficient, robust, maintainable 
code much more successfully than any other way I know. 
Of course, I realize that other people might find other ap- 
proaches more to their liking; but wow, I love the tools I've 
got now. I couldn't have written difficult programs like the 
MMIX meta-simulator at all if I hadn't had Literate Pro- 
gramming; the task would have been too difficult. 

At the core of the TEX team I had assistants who read the 
code I wrote, and who prepared printer drivers and inter- 
faces and ported to other systems. I had two students who 
invented algorithms for hyphenation and line breaking. And 
I had many dozens of volunteers who met every Friday for 
several hours to help me make decisions. But I wrote every 
line of code myself. 

Chapter 10 of my book Literate Programming explains why 
I think a first-generation project like this would have flopped 
if I had tried to delegate the work. 


Maybe you feel that some of today's technologies are still 
unsatisfactory. If you weren't busy writing your master- 
pieces, what technology would you try to revolutionize 
and in what way? 

Well certainly I would try to work for world peace and jus- 
tice. I tend to think of myself as a citizen of the world; I am 
pleasantly excited when I see the world getting smaller and 
people of different cultures working together and respecting 
their differences. Conversely I am distressed when I learn 
about deep-seated hatred or when I see people exploiting 
others or shoving them around pre-emptively. 

In what way could the desired revolution come about? Who 


knows... but I suspect that "Engineers Without Borders" 





Portrait of Donald E. Knuth by Alexandra Drofina. Commercial 
users should write to Yura Revich (revich@computerra.ru) 


for permission 


are closer than anybody else to a working strategy by which 
geeks like me could help. 


Thank you again for your precious time. 
Thank you for posing excellent questions! 


Copyright information 


(c) 2005 Gianluca Pignalberi 
This article is made available under the “Attribution- 
NonCommercial-NoDerivs” Creative Commons License 


2.0 available from http://creativecommons.org/licenses/by- 
nc-nd/2.0/. 
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Remix Reading is an artistic project 
based in Reading, UK. Its aim is to get 
local artists to come together and share 
their work, be inspired by each others' 
work, and ultimately to create ‘remixes’, 
whether they be a music remix, a mash 
up, or simply something inspired by 
another work. 


Åre your systems 
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For over 10 years, OC| has been helping organizations build their 
mission critical infrastructure with open architectures using 
standards-based OO technologies. 





DC! provides the following commercial-grade products to the open-source community: 


ACE - The high performance C++ portability layer 
combining socket-level performance with type- 
safe programming, across a wide range af 
operating systems. 


TAO - An open-source C++ CORBA 2.6 
implementation with the widest range of 
services and span of platforms of any ORB. 


JacORB - The open-source Java CORBA 2.4 
implementation. 


MPG - An open-source cross-platform build tool - 
“script once, build many” 


OVATION - A tool for instrumenting & visualizing 
CORBA systems behavior. 


Can't wait to go open? OCI offers a comprehensive set of migration 
support services that will help your organization minimize risk, cost, and time when 
moving to these open-source solutions. 





To learn more about these products & services, visit: www.theaceorb.com 
Product Development * Consulting * Educational Services 


Object Computing, Inc. (OCI) mi 


St Louis, MO Headquarters: +1 (314) 579-0066 
Phoenix, AZ Office: +1 (480) 752-0042 





www.ociweb.com 
OBJECT COMPUTING, INC. 
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— — ree software is fast becoming the standard in 
quality software. It's now possible for anyone to 
| NE find a quality, free replacement for almost any 
| proprietary program. In many cases, the free 
program is better than its proprietary counterpart. 
You may not realize it, but there's probably a free software 
replacement for every software program you own: from 
your word processor to your photo editor to the actual oper- 
ating system. 
Before I get in to the meat and potatoes of finding free alter- 
natives and replacing your current proprietary application, I 
want to dispel a common myth of free software: free soft- 
ware is not low-quality or code stolen from similar propri- 
etary software. Free software is lovingly made by either a 
single developer (or a community of developers) who love 
to code, and want to share their creation with the whole 
world. 


Benefits of using free software 


Some of the major benefits of free software are that it is free 
from cost, has no in-built banner ads and has no spyware 
in the installer. However, when you see the word “free” in 
relation to free software, you can be sure it’s “free” as in 
"freedom". This is due to the biggest benefit of free soft- 
ware: that it has no restrictive licenses. 

Other benefits of free software may not be as immediately 
apparent. Since free software usually has a larger user base, 
there are more people reporting bugs on different systems, 
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and depending on whether the source code is available, there 
may be many developers not involved with the project fixing 
problems as they see them. 

Also, free software usually has more add-ons and templates 
created for it. You can usually find forums and communities 
for free software, as well as contributed FAQs and documen- 
tation. 

Another benefit of free software is you can install it on as 
many computers as you want, and you can be sure your 
friends and colleagues will be able to get access to that same 
program. 


How to find free alternatives 


Now down to the crunch—learning to find those free alter- 
natives. There are dozens of ways to find free software, and 
I'm going to show you how to use a few of these methods. 
The primary way to find free software is to do a 
search via one of many websites (Fresh Meat (http: // 
freshmeat.net) and L are two primary ones) either by 
an actual text search, or by narrowing the software list by 
category. 

You can also find free software by looking at various on- 
line directories, such as DMoz (http: //dmoz .org), or 
by searching for a free version of that application. As an 
example you can search Google (http: //google.com) 
for “free word processor” or “open source word processor”. 
Another way to find a free alternative is to ask, either in an 
IRC channel (such as the ##mac, #fsf, tenu or ##linux chan- 
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This is the article’s introduction, It's crucial to make this section interesting. so that your readers 
won't stop reading the article. 
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This is the first section of the article. Before I forget. this is how you make a link: LINK link text 
http: link href.com - don't forget to underline the text! 
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nels in freenode) or in an online forum. Technical friends 
and relations may also be able to help you locate that prize 
freebie. 


A final way to find free software should be rather obvious... 
you're reading it right now! Other magazines, newsletters 
and online articles can also show you how to replace various 
proprietary software currently on your PC. 


Of course, finding the program is only half the task; you 
then have to find out how to install it, and determine whether 
or not your computer can run it. Occasionally, you may 
also need additional libraries (which are reusable functions 
programmers use to save coding time and distribution size) 
or programs to run the program on your operating system. 


Practical steps 


The first thing you should check when looking at a piece 
of free software is whether it is truly free. Freeware isn't 
always free software. Some "freeware" programs contain 
advertisements or spyware programs, so be careful. If in 
doubt, Google the program name and see what other users 
think about the program. 
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Secondly, always read the software's own website. Usually, 
download sites leave out important bits of information and 
almost never contain the latest version. Also, most down- 
load sites won't show screenshots, sample files and docu- 
mentation related to the program. 

Next, hopefully before you download, you should check the 
system requirements; if your OS (operating system) isn't 
listed, and the source code isn't available, you're out of luck. 
If you can get the source code, you may be able to compile 
the software yourself, with the right tools. Most programs 
that you can build from source have instructions on how to 
do so either on the website, or in the source code archive. 
The final step, after you've got your program, is to decide 
whether you want to make it your default program, if you 
haven't already. Most programs provide an option to take 
over from any proprietary software on your PC in the “Op- 
tions" or "Preferences" dialogs. 


Case in point: productivity tools/home 
publishing 


To give you a head start, I'll show you some common re- 
placements that you can do in just a few minutes (minus 
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download time) for office applications. You should keep in 
mind that the replacements I’m going to show you are not 
the only ones out there. I’m not trying to give a definitive 
guide, just a few examples. 


It's worth noting that there are a few complete office re- 
placements out there, although you may prefer to get each 
application separately. To begin, I'll cover some of the of- 
fice suites, then the individual programs. 


These programs have an interface very similar to their pro- 
prietary counterparts, and most have common features like 
spell check, graphics and internet connectivity (eg, saving 
to HTML). Overall these programs are an excellent replace- 
ment to MS Office, and should be considered before spend- 
ing the big bucks on proprietary counterparts. 


The biggest free productivity suite around is probably 
OpenOffice (http: //openoffice.orog), with its large 
feature set, it deserves its title. It has a word processor 
(Word), presentation designer (PowerPoint), spreadsheet 
program (Excel), database development environment (Ac- 


cess), equation writer and a simple drawing program. 


Another alternative for Linux users is Koffice (http: // 
koffice.org). KOffice, like OpenOffice, has replace- 
ments for all Microsoft Office's components but KOffice 
uses KDE libraries to have the "feel" of the program match 
the desktop environment. It's also a worthy MS Office Re- 
placement. 


Either one of these programs can completely replace MS 
Office and be used in places where Office couldn't dream. 
These programs freely provide their source code and can be 
customized by developers. 


One of the daily programs we all use is a word processor. 
It's also a rather expensive tool. Considering that Microsoft 
Word is released every two years, at about US$109 (that’s 
for the upgrade, US$229 full). That's a lot for a souped-up 
typewriter. 

If you're looking for a replacement for Word alone, you 
can try AbiWord (http: //abiword. org). It also opens 
Word files, and as a bonus is a very small download at under 
6MB. 

When it comes to replacing just Excel, Gnumeric (http: 
/ /www.gnome.org/projects/gnumeric/) 
(http://wwwl.cs. 
columbia.edu/sharptools/) are good contenders. 


and Sharp Tools Spreadsheet 


Although not perfect, they both have a great feature set, 


work on multiple platforms and use files compatible with 
other applications. 

For an Access replacement, there's a new kid on the block, 
Kexi. Kexi is a part of KOffice but is currently only 
available separately from the project. You can get a pre- 
release version of Kexi at their development site (http: 
//kexi-project.org). 

I don't consider Outlook as a traditional office application, 
although it is easily replaced with Thunderbird (http: // 
getthunderbird.com)or Evolution (http://www. 
gnome.org/projects/evolution/). 


Getting support 


The level of support available for free software is amazing. 
Most free software has both official and community support. 
Official support can come in many forms, and depending on 
the program, may include commercial support. 

Mozilla is a good example of free software having commer- 
cial telephone support available. This is a must for com- 
mercial users of free software, and can give piece of mind 
to both companies and individuals. 

Another readily available method of support is forums. AI- 
most every free software program has its own free support 
forum. The official forums are usually very friendly and 
answers can usually be found from previous postings. 


Overall these programs are an excellent 
replacement to MS Office, and should be 
considered before spending the big 
bucks on proprietary counterparts 


Thanks to large user bases, support forum questions are usu- 
ally answered quickly. You should always read each indi- 
vidual forum's rules before posting, and you should search 
to see if anyone else has had that same problem. 

IRC (Internet Relay Chat) is another support option. De- 
pending on the project size you may be able to get an answer 
quicker this way. This is also a good place to get instructions 
and tips from other users that isn't available on the website. 
If the project doesn't have any of these support features, you 
should look for unofficial sources. Some projects will link 
to these resources, if not, Google usually knows. Typing 
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AbiWord 2.0 - The Next step 


AbiWord 2.0 - The Next Step 


(Toward World Domination) 
Martin Sevior and Dominic Lachowicz 


New features in 2.0 

AbiWord 2.0M has many new features not present in the 1.0 release. There are features that provide 
improvements to the AbiWord User Interface and those that increase the richness of the Word 
Processing document. The following table lists new Word Processing features and the file formats the 
feature is exported to and imported from. Of course all features are supported by the AbiWord native 
XML file format. 


Feature Imported from Exported to. 
Tables IMS Word, RTF, WordPerfect, RTF, HTML, Latex, DocBook, 
IHTML, OpenOffice.org, DocBook, |(other XML formats)? 
(other XML formats 
IR 


TF. MS Word, WordPerfect 
[Endnotes RTE, MSWord, WordPerfect 
[Revision Marks) — — [ — — 0 0 0 0 0 0 0 | 








The Table feature m AbiWord is very powerful. Cells within tables can be merged either honzontally or 
vertically via an easy-to-use non-modal dialog. Rows and Columns heights and widths can be adjusted 
interactively by dragging ruler controls or table lines. The unix build includes a powerful automatic table 
insert widget which allows tables dimensions to be created interactively. We also have the ability to nest 


tables to arbitrary depth. This feature is not available in either Word Perfect or Open Office 


“project-name support" can usually find some support op- 
tions for you (e.g. “Mozilla Support"). 

If all else fails, try contacting the project author. Most au- 
thors I’ve talked to have been very helpful in locating and 
fixing program problems. 


Conclusion 


Hopefully this has given you the urge to replace all of your 
proprietary software. As you can see from this article and 
the other articles in this issue, free software is available to 
fulfil your every computing need, for free. 

Free software is a viable alternative, not just for individuals, 
but also for corporate workstations. As a bonus, employees 
can easily take a copy (or ten) home. More and more gov- 
ernments and corporations are beginning to use free soft- 
ware, probably for this reason. 

It's also possible to take free software to the next level by 
using a free operating system such as GNU/Linux. If you're 
just starting, you can try the Knoppix Live CD (http: 
//knoppix.org), which doesn't require hard drive in- 





stallation. Fedora Core (http://fedora.redhat. 
com) and Mandriva (formerly Mandrake) (http: // 
mandrivalinux.com) are also good first choices. 

I hope you'll continue to enjoy free software, and perhaps 
increase the use of free software in your digital life. 


Copyright information 


(c) 2005 Robin Monks 
This article is made available under the “Attribution- 
NonCommercial-NoDerivs” Creative Commons License 


2.0 available from http://creativecommons.org/licenses/by- 
nc-nd/2.0/. 
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NET ou are a system administrator for a small 
4 | company—the captain of the firm’s comput- 
ers. Doing your job well means that you may 
| sail through the seas of information technolo- 
gies unhindered, in short, the company's IT infrastructure 
will stay in place. Should you mess up you will find that the 
email has stopped working, the web surfers are stranded and 
you have pinned your ship on the reefs and rocks that scatter 
the virtual world, or in other words, the company will not be 
functioning well and you be burning its money. 
I will imagine that you are running some Microsoft Win- 
dows server solutions. You may have some GNU/Linux 
boxes here and there for the less important tasks but, in 
essence, yours is a Microsoft house. 
Then it finally happens. The CEO has received one too 
many viruses on the system, or he has just read the latest 
Microsoft licensing terms. He has decided to bite the bullet. 
The company is to move over to Linux servers, and it's you 
who are going to doit. 





But before I record the number butterflies in your stomach at 
this point, or that exciting feeling you experience as you sail 
into, what to your company is, virgin waters, I would like to 
borrow a time machine and go back to a point at which an 





important question was asked. It is, I think, if not the most, 
one of the most important questions there is in IT—and that 
is: why? 


The reason why? Free software migration 
strategy 


There is no real place for dogma in system administration. 
If a system works for you, then that is the system to use. 
Also, everything has a cost, and often the smallest cost is 
for software licenses. This is not usually high enough to 
appear on the radar of the CFO— with the possible excep- 
tion of the larger corporations. Companies who have moved 
to free software are not usually concerned about licensing 
costs, but in freedom. When you have a free software solu- 
tion, you have control. Should your software vendor decide 
to double the support fees, or you simply fall out, you can 
simply switch vendors without switching systems. Should 
your software provider go broke, you don't have to care. 
There is no problem getting the rights, or the source, to the 
software for others to support, and there would probably be 
no problem getting people to support it. An option that is 
rare in the proprietary world. 

Using free software also means that you are no longer de- 
pendent on any single software vendor, or the good be- 
haviour of one. Many proprietary companies hate the con- 
cept of free software because it relieves their customers' de- 
pendence on them. Although this is bad for the software 
company due to the fact they would have to provide good 
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service in order to keep their revenue, it can't honestly be 
said that it's not good for the customer. 


Your investment is also more secure with free software than 
it is with proprietary systems. Free software never becomes 
obsolete. Once it is written it stays written—should the 
original author or company decide to dump that product, 
it can still be picked up by someone else. An example of 
this is the “RedHat GNU/Linux” products. With the advent 
of their enterprise suite and the community Fedora prod- 
ucts they decided to drop support for their old RedHat retail 
product. However, others picked up the baton and you can 
still get good support for these products from sources other 
than RedHat. The same can't be said about the old Windows 
products Microsoft has stopped supporting. 


It's a mistake to believe that there is no 
commercial level support for free 
software products 


The strategy of any system deployment depends upon many 
things and is usually unique. The usual reasons for includ- 
ing a free software philosophy is not so much to reduce IT 
costs—which it tends to do anyway—but to increase your 
independence from individual IT vendors, protection of in- 
vestment and freedom of choice. That's not counting the 
fact you'd also have access to the source code, and could 
change the program to suit your own needs should your re- 
quirements warrant it. This is a concept totally alien to pro- 
prietary software. 


Now that the why is answered, the next question is what. 


What to do? Analysis of free software 
migration 


There are many IT server solutions, but I will be limiting 
the scope of this article to the assumption that you are an 
administrator of a Microsoft/IIS server deployment and you 
are migrating to a GNU/Linux one. However, This does not 
mean I am dismissing other free solutions such as OpenBSD 
(http://www.openbsd.org). 

The whats, and often the ifs, of switching to free software 
solutions largely depend upon what your requirements are. 
When comparing the two types of systems, not only can free 


Sailing on the seas of system administration—responsibilities in- 
deed 





software perform standard server functions as well as Mi- 
crosoft's offerings, but it usually does them better, including 
Windows' own networking functions. It's when transferring 
specialist legacy software from proprietary to free software 
systems, that you get the biggest problems. This legacy soft- 
ware is the software you currently have running, and whose 
functionality you would like to maintain, but is not available 
on the new platform. This is the biggest migration headache 
to free software causes. There are though, three possible so- 
lutions to this. 


The first, as my grandmother would say about television, 
is simply to do without it. After all, she survived perfectly 
well without computers and Star Wars. So, there's no rea- 
son—she would contend—to have such reliance on the ad- 
ventures of the Skywalkers and these new-fangled computer 
machines. Unfortunately, this solution is only feasible when 
the functionality of that legacy piece of software is near it's 
shelf life, or if it simply no longer fits the task it was de- 
signed for. In other words, you can really only do with 
out it when it's near being dumped anyway. There are cir- 
cumstances where doing without could be the only solution, 
but this solution taken too far can attract employment costs, 
and while this may not have been a problem for my grand- 
mother, it is one for a modern business. It's also undesirable 
in so far as it defeats the purpose of having computers in the 
first place. 


The second solution is to use some kind of "bridge" tech- 
nology, such as an emulator like Wine (http://www. 
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winehq.org), or virtualization software such as QEMU 
(http://fabrice.bellard.free.fr/qemu/), or 
to have a machine running the old proprietary system in the 
corner. This is cumbersome to maintain, and can spoil the 
goals of migrating. These solutions should only be used in 
exceptional circumstances where the legacy application is 
small, non critical and not used very much. 


The third solution is to rewrite the legacy software, have it 
rewritten or to find a new equivalent package that performs 
the same task, and then migrate the data from the old soft- 
ware to the new. This is, in my opinion, the best solution. 
However, this can be costly in programmer costs, software 
vendor costs or staff training costs. A large section of Mi- 
crosoft's inappropriately named "Get The Fact's" campaign 
lingers on this and calls it, somewhat misleadingly, “inter- 
operable costs". These costs though are not reoccurring, 
they are one off, and quite often the costs you are forced to 
pay in upgrading and retraining on your current proprietary 
packages are not much cheaper than this. So it is this solu- 
tion that is the way of the Jedi and where the force leads; 
where possible, chosen this route should be. 


That is the wonder of free software, so 
much has been written, and once it has 
been it stays available to all for eternity 


Itis worth noting that free software packages, and those that 
run on free software operating systems, are encompassing a 
wider and wider set of functionality, procedures and envi- 
ronments. Java is cross platform, also Microsoft's Dot-Net 
framework is no stranger to Linux due to Ximian's Mono, 
and there are other instances of similar migrations. Like the 
disappearing bathwater down the plug hole, the functional- 
ity that Microsoft proprietary systems can perform that free 
software cannot is getting less and less. 


Once the why and what has been solved, the next question 
is how. 


How to do it? The design of free software 
migration 


At this stage of the game you need to decide what exactly 
to install. This is not trivial, and you will need to read the 


documentation floating about the web for details how to im- 
plement. A good resource is the HOWTOs at the linux doc 
site (http://www. linuxdoc.org). This article does 
not try to replace this or other resources—doing so would 
be well beyond the scope of one article—however, I have 
tried to supply some pointers that may be helpful. 

Which Distribution? 

At the top end there is enterprise level Linux from 
the likes of RedHat (http://www.redhat.com), 





Novell/SuSE (http://www.novell.com/ 
products/openenterpriseserver/) and 
Mandrivia (http://www.mandrivia.com) also 


obtainable from companies such as IBM and HP. 
For the smaller business there are the community 
driven products such as the lighter versions of the 
(http://fedora.redhat.com), 
Professional 


above, Fedora 


Suse (http://www.novell.com/ 
Man- 


(http://www.mandrivalinux.com/), 


products/linuxprofessional) and 
drivia.org 
Debian (http://www.debian.org) or many others 
(http://www.linux.org/dist/index.html). 
Using non-enterprise distributions would then mean ob- 
taining support from local third party vendors or doing 
it yourself. It’s a mistake to believe that there is no 
commercial level support for free software products. There 
is, and it is more than adequate to base a business's IT on it. 
Many of the software packages required, including the ones 
listed below, are part of the distribution, don't need to be 
downloaded separately and have on-board documentation. 
I have included links though for reference. 

Which GUI? 

Fooled you! Trick heading. As far as software goes the first 
thing to point out is that Linux servers do not need a GUI. 
I find this often comes as a surprise to Microsoft system 
administrators, because with MS systems a GUI has to be 
installed. It is not necessary with Linux. In fact a GUI can 
get in the way. To make it clear—DO NOT install an *X 
Server program" (as they are misleadingly called). In fact, 
as far as the machine itself is concerned, once installed it 
needs neither a monitor nor keyboard. 

Administration 

Administration of the machine is done through the network 
in a number of ways. The easiest of these is through a prod- 
uct called webmin (http: //www.webmin.com/), an 
intuitive interface for accessing many aspects of the Linux 
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system through a web browser on a client. There are other 
ways but webmin is my favourite. 

To digress for a moment, the configuration of services is 
handled slightly differently on GNU/Linux than in Mi- 
crosoft's offerings. There is no registry as such, which in 
my personal opinion is a great relief. Services are usually 
controlled through text files of varying formats, which can 
be difficult to learn. However, this has been made far sim- 
pler by programs like webmin, which maintains these files 
for you presenting an intuitive front end to the administrator. 
Webmin is a modular program that is continuously growing 
and more modules are being added all the time to manage 
new services, so this utility grows as the Linux system itself 
does. 

The above being said, there is nothing stopping an admin- 
istrator from rolling up his sleeves and manually altering 
these files himself or herself by other means such as SSH 
(http://www.openssh.org). SSH stands for "Secure 
SHell” and is a secure way of logging onto the Linux sys- 
tem from a client and presenting the administrator with a 
console style terminal where Linux commands can be en- 
tered. However SSH can also be used to run X programs 
(GUI’s) on the server. No—this is not contradicting the 
advice I gave a couple of paragraphs ago about not in- 
stalling a GUI. The nature of the network features of X it- 
self, enables the program’s GUI interface to exist on one 
machine, while the program runs on another machine that 
doesn’t have the GUI on it. The details of this are unfortu- 
nately, beyond the scope of this article, however more de- 
tails can be found at X.org (http: //www.x.org) On 
a side note, if you are maintaining the Linux server using 
a Microsoft Windows client and need to use the X func- 
tionality you could do worse than install Cygwin (http: 
//sources.redhat.com/cygwin) This will give 
you this functionality and is of course, free software and 
free. 

Web Server 

For a web server you probably need Apache (http:// 
www.apache.org/). Should you be migrating from Mi- 
crosoft then you probably would've been running IIS. If 
your web site is just serving “html” files then there's proba- 
bly not a lot you need to do to migrate—simply transfer the 
tree. There may be a snag or two but they are usually easily 
solved. For example, the case sensitivity of files does not 
matter on MS/IIS but does on Linux/Apache, however there 


Administration utilities eliminate the need of a monitor and key- 


board on the server 





is an extension to Apache (mod .speling.c) that takes care of 
this. 

While I recommend Apache, there are lots of other 
web servers, many for specific environments, such as 
Lighttpd (http://www.lighttpd.net/) or Thttpd 
(http://www.acme.com/software/thttpd/) for 
a lightweight solution, or Jigsaw (http://www.w3. 
org/Jigsaw/) for a Java implementation. 

Web Server Scripting 

If scripting is involved then more than likely you are using 
ASP on IIS. There are ASP extensions to Apache, though 
these are limited and they are unlikely to have all of the 
class objects that are used in the scripts. Also there is a 
fundamental difference in how the two products work. IIS 
is thread based, where Apache is process based, and the way 
in which session variables are passed from connection to 
connection differ. All in all a rewrite is probably required in 
this case. 

The nature of the network features of X 
itself, enables the program’s GUI 
interface to exist on one machine, while 
the program runs on another machine 
that doesn’t have the GUI on it 


PHP is supported on both IIS and Apache, and the differ- 
ence between the base products is hidden under a common 
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API. I recommend that PHP is what ends up being used on 
the Linux machine, and that it is previously installed on the 
IIS machine so that the web pages can be transferred to the 
new language in a controlled manner. There will still need 
to be testing and minor alterations when the move to the 
Linux box occurs but it would not be the mind-boggling 
difficult task that it would have been otherwise. 

Under this 
(http://www.perl.com/) 


heading comes the ubiquitous Perl 
and Python (http: 
//www.python.org/). Both of these exist under 
GNU/Linux and Windows environments so porting from 
one to the other should not be a great task. 

Databases 

If a database is used, such as MS-SQL or MS- 
Access, then I recommend either PostgreSQL (http: // 
www.postgresql.org) or MySQL (http://www. 
mysql.org) on the Linux machine depending on its func- 
tion. If mainly reads and very few writes are performed then 
MySQL is the better of the two, whereas if significant con- 
current updates and complex queries, stored procedures and 
triggers are needed then PostgreSQL is the one for you. If 
MS-Access is currently used as a very light database then 
one like SQLite (http://www.sqlite.org), might 
suit you better. All of these are available on Microsoft-IIS 
as well as Linux-Apache so migration of these can occur 
prior to "switch over day". 

FTP 

If FTP is required then Vsftpd (http://vsftpd. 
beasts.org/) is best It is secure and highly config- 
urable. Most distributions include this as standard. No more 
really needs to be said. For completeness sake however, I 
will mention there are many others, one of the more popu- 
lar of these being the less secure Wu-ftp (http://www. 
wu-ftpd.org/). 

Windows Networking 

Although Linux servers are replacing Microsoft ones, it is 
less likely the same will be happening with the desktop ma- 
chines. It is important that the servers supply the same role 
to these as before. Microsoft networking—CIFS as it is now 
known or NetBIOS as it used to be known—is taken care of 
by Samba (ht tp: / /www.samba .org). There is little, if 
anything, a Samba server cannot do that a Microsoft server 
can. A “webmin” module can take care of a lot of this ad- 
ministration, and Samba itself has documentation on how to 
configure it. Once configured, it can provide a host of ser- 
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vices including log-in domains, shares, printer queues and 
even roaming profiles. 

Email Server 

You are spoilt for choice with email servers and MTAs. 
There are four I come across all the time, so I will limit 
They are Sendmail (http://www. 
sendmail.org/), Postfix (http://www.postfix. 


myself to them. 


org/), Exim (http://www.exim.org/) and Qmail 
(http://www.qmail.org) Sendmail is the grand- 
daddy of them all, though its configuration file can put peo- 
ple off. I lean toward using Exim and I'm happy with it, 
but I know others who feel the same way about Postfix and 
Qmail. Webmin modules exist for Sendmail, Qmail and 


Postfix, and Exim's I have been informed is on its way. 
Webmail 


For webmail functionality again there is more 
than one product to choose from. I have used 
three of them in my lifetime—NeoMail (http: // 
neocodesolutions.com/software/neomail/), 
Horde (http: //www.horde.org/) and SquirrelMail 


(http: //www.squirrelmail.org/). There are oth- 





ers. All three I’ve mentioned perform the function required 
of them, namely being able to view and manipulate mail on 
the server through a web browser. 

Groupware 

If you require Microsoft Exchange Group-ware functional- 
ity for interfacing with MS-Outlook then the most likely 
candidate that provides the major chunk of this func- 
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tionality appears to be Open-XChange (http://www. 
open-xchange.org)—the free software cousin to Nov- 
ell/SuSE's proprietary OpenExchange product, however the 
MS-Outlook connectivity modules are proprietary exten- 
sions costing, at the time of writing, about US$20 a seat. 
This is something I have never needed so I cannot give 
my personal view on it, though reports suggest it works 
well, especially if you use the web interface. There are 
other web-based group-ware programs for Linux, such as 
PHPGroupware (http://www.phpgroupware.org) 
should MS-Outlook group-ware interaction not be required. 
Spam Control 

Spam filtering can be achieved with SpamAssassin (http: 
//spamassassin.apache.org/), a Bayesian mail 
filtering program. This can be used to either flag email as 
spam by inserting a header, or by simply dumping it before 
it gets to the user. 

Firewall and Proxy 

Linux has its own firewall program called iptables, which 
comes with all distributions that I know of. This should be 
activated. Webmin has a configuration module for this, and 
often distributions come with one too. Configuring a fire- 
wall can be hard work at times, but doing so is a very good 
idea—regardless of operating system. Most Microsoft Win- 
dows machines that I have maintained relied upon a hard- 
ware router/firewall separate to the machine for its protec- 
tion. While doing the same with Linux machines is not a 
bad idea either, it is not as critical. Experience dictates that 
the firewall software will keep the bad guys out more effi- 
ciently, but of course it does need to be configured correctly. 
There is also Squid (http://www.squid-cache. 
org/). This is a highly versatile and configurable web and 
ftp web proxy-caching program. Issue 5 of Free Software 
Magazine contains an article Web site blocking techniques 
(http://www.freesoftwaremagazine.com/ 
free issues/issue.05/web.blocking.squid/) 
by Tedi Heriyanto, on Squid and its use. 

Software Summary 

There are literally thousands of other free software packages 
available for the Linux server: 


e Mailman (http://www.gnu.org/software/ 
mailman/)for managing mailing lists 

e phpBB (http://www.phpbb.com/) for manag- 
ing bulletin boards 
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e GeekLog (http://www.geeklog.net)for man- 
aging blogs 

e Linux Terminal Server Project (http://www. 
ltsp.org/)for thin client solutions 


This list could go on and on, and doesn't even scratch 
the surface. Should you require a specific piece of func- 
tionality you would probably find a quick Google search 
with a few well-chosen keywords will turn up trumps. 
However, you can also search sites like SourceForge 





(http://sourceforge.net/)or Freshmeat (http: 
//£reshmeat .net/) for an application to suit your re- 
quirements. That is the wonder of free software, so much 
has been written, and once it has been it stays available to 
all for eternity. 


So, I've dealt with why, how and what have been catered 
for. Now for the crunch—when. 


When to do it? The implementation of free 
software migration 


It is at this point you will get those butterflies I mentioned 
earlier. You would have had the sense before now to have 
done dry runs of migrating of data and to have fully tested 
the new system. However, as with all of the other system 
implementations, things will crawl out the woodwork—or, 
in this case, computer-work—especially to make life annoy- 
ing and difficult when the switch-over actually occurs. 
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The vast majority of those who have 
successfully made the change are 
grateful that they did so. Once done, 
they found they were no longer tied 
down and forced to upgrade at the whim 
of a vendor 


If possible, it is advantageous to do one machine at a time. 
The Linux firewall iptables program will permit defined 
TCP ports to be redirected to old machines if required, so 
it's even possible to transfer one service at a time. Like so 
many other things in this game, there's no set of defined 
rules as to how to go. Just make sure you've cleared your 
desk of other tasks in order to keep yourself available to sort 
out problems for the first week or so. 


When comparing the two types of 
systems, not only can free software 
perform standard server functions as 
well as Microsoft's offerings, but it 
usually does them better, including 
Windows' own networking functions 


Conclusion 


Once the initial pain and expense has been suffered by mak- 
ing the transition then savings will usually start to show. 
The real facts are that the free software solutions are more 
secure, more stable and cheaper to run, even before count- 
ing the free licensing savings. 


Like the disappearing bathwater down 
the plug hole, the functionality that 
Microsoft proprietary systems can 

perform that free software cannot is 
getting less and less 


The vast majority of those who have successfully made the 
change are grateful that they did so. Once done, they found 
they were no longer tied down and forced to upgrade at the 
whim of a vendor. Should you successfully migrate then 





Feeling the freedom of free software 


you decide when you want to upgrade. You have the knowl- 
edge. You can grab the support back from your IT company, 
without fear that the product is no longer supported. You 
find yourself sailing on the clear and open ocean rather than 
being tied to inconvenient shipping lanes. You are plotting 
your own course. You are now free. 
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J f you haven't paid attention, the World Wide Web 
has been changing dramatically over the past few 
years. It used to be that if you wanted to create a web 
site, you either had to learn the basics of HTML, or 

spend a few hundred dollars on a web development tool. Or 
hire a designer to put one together for you. 

Every time you want to add new content to your web site, 
you'd have to go back to your tools, add a new page, update 
all of the site navigation, or pay another fee to your web 
designer. 


Those days are history. Thanks to a variety of different con- 
tent management systems, you can easily add new content 
to your web site with no technical knowledge whatsoever. 


Dynamic web sites 


Google likes change. The Google search engine works like 
a popularity contest — the more people who link to your 
site, the higher your site will appear in the Google rankings. 
How do you get people to link to your site? Two choices: 
create good content, or cheat. Many people try to take short- 


cuts, participate in link exchanges, hide links on a bunch of 
different pages, and try all sorts of things to make their web 
sites rank higher on Google. 

But cheating doesn't necessarily result in satisfied visitors, 
and chances are, you want people to keep coming back to 
your web site, stay aware of your company or hobby or in- 
sights or whatever the purpose of your web site is. You don't 
get this by cheating. 

The key to getting repeat visitors, inbound links, and high 
Google rankings, is to continually post new content. The 
more interesting your content, the more visitors you'll at- 
tract — once you've been found in the first place. 

Dynamic web sites automate the process of posting new 
content. Instead of a bunch of static, unchanging files, dy- 
namic web sites are programs that store content in ways that 
make it reusable on a bunch of different pages. You can 
write content on one web page, and have it automatically 
appear on another. 


What's a content management system? 


A content management system is an automated way of man- 
aging content, whether that content is a sentence or a full 
document, an image, a video, or a sound clip. This article 
is going to cover a few different types of content manage- 
ment system that are dynamic web applications for manag- 
ing text. 

But even this description is very broad. Different people 
think of different things when they hear the term Content 
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Management System. Here are three primary goals for dif- 
ferent types of content management systems: 


e Enforce a publication process, defining a workflow of 
roles and approvals. Traditional news media, and com- 
panies with a large marketing department look for sys- 
tems that separate the roles of writer, developmental 
editor, copy editor, and proofreader, requiring sign-offs 
before publication. 

e Manage a collection of knowledge. Teams that work 
together on a project or in a company often need to 
capture and share information with each other. A con- 
tent management system can provide a framework for 
capturing that information and make it easier to learn 
what you need to know to get your job done. This is 
often called a knowledge base. 


Simplify getting content online. The most basic con- 
tent management systems make it easy to post new 
content quickly, making it more likely that you'll do 
it, and saving the expense of hiring web developers. 


There are many other motivations behind content manage- 
ment systems, but these seem to be the most common. Now 
let's take a look at a few specific systems, and why you 
might choose them. All of the programs in this article are 
free, open source software applications that run on a web 
server. 


Fast and easy web site management with 
Mambo 


Need a simple way to manage your public web site? Look- 
ing for a system that can start out simple but give you plenty 
of room to grow and add features later? Look no further than 
Mambo (http: //www.mamboserver.com/), a basic 
but powerful content management system. 

Mambo is best suited to businesses looking for a simple way 
to get content online. With minimal training, you can easily 
add pages, manage navigation, create content and sort it in 
two dimensions, and apply formatting without knowing any 
HTML or buying any web editors. 

Mambo earned the “Best Open Source Solution" award at 
LinuxWorld in Boston earlier this year. It is polished, great 
for non-technical users, and provides a framework to have 
custom modules installed that add all sorts of features such 


as event calendars, directories, photo galleries, or whatever 
you can think of. 


Information at a glance with a PostNuke 
portal 


Slightly more rough around the edges, slightly less stable, 
but even more powerful than Mambo, PostNuke (http: // 
www.postnuke.org) isa full portal system with a more 
flexible security model. 

PostNuke allows you to create several different groups of 
users, and grant or restrict access to various parts of the web 
site to any particular group using a set of Access Control 
Lists (ACLs). This makes PostNuke a great system for man- 
aging a customer extranet, where you want to be able to pro- 
vide unique content to particular customers. It also works 
well for a community-based web site, where you want to 
allow untrusted users to be able to post stories or other con- 
tent without granting them access to more critical areas of 
the site. 

PostNuke is designed as a Web Portal, a site that puts a 
lot of different information in a single place. Headlines, 
weather forecast, stock tickers, trouble-tickets, current sta- 
tus, all sorts of things can be organized to display in a par- 
ticular position on the main page. 

If you have slightly more security needs, and don't mind 
working around its quirks, PostNuke is a great way to go. 
PostNuke is a spinoff of another popular portal system 
called PHPNuke, with more of a focus on security and a 
standard programming interface. 


Knowledge base for the world: MediaWiki 


What's a wiki? From the Hawaiian wiki wiki, which means 
"quick," a wiki is a web site that is very fast and easy to 
update. The distinguishing characteristic of a wiki is that 
you can create links to pages that don't exist, and then just 
follow the link to create the new page. 

The largest and most famous wiki is the Wikipedia project 
(http://www.wikipedia.org), an open source en- 
cyclopedia. Wikipedia currently has over half a million 
individual articles, more than the Encyclopedia Brittanica. 
Anyone can write or edit a Wikipedia entry, and anyone else 
can edit, change, or revert the article to a previous version. 
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Table 1: Summary of applications in this article 


Application Vitality Stability 


Usability Features Final Mark 





Mambo 
PostNuke 
MediaWiki 
Word Press 


Serendipity 


While this may sound chaotic, the whole system works sur- 
prisingly well. Wikipedia provides a quintessential example 
of a wiki, but there are thousands of other wikis in use all 
around the web, inside and outside organizations. 


You might find a wiki useful for collecting information 
about a project, documenting any issues that arise. Pro- 
grammers working on a large project often use wikis to ex- 
plain why they chose a particular design, or what you have 
to do to work around a technology limitation. You might 
choose to use a wiki to collect information about a product 
you manufacture, and invite your customers to find help and 
offer support to each other through the use of your wiki. 


MediaWiki 
net) is the name of the software that runs Wikipedia. There 


(http://wikipedia.sourceforge. 


are dozens of other wiki programs out there, but MediaWiki 
is fast becoming dominant because of its support for images 
and video, discussion features, and full version history of 
each article. 


You do have to learn a simple set of codes to get your articles 
to format correctly in MediaWiki. For example, to create a 
link to another page, you surround the title with two square 
brackets, like this: [[ Another Page]]. But once you learn the 
markup, it becomes a great free-form place for collecting 
information. 


Basic blogging for business and play with 
Word Press and Serendipity 


By far the most popular systems for creating new content 
on the web are blogs. There are now over 10 million blogs 
on the internet. The word blog is a shortened form of the 
phrase “web log.” A blog is basically an online journal, a 
series of content entries ordered by date and time. 





Blogs are basic content management systems, and provide a 
simple way for you to add new content to your web site on 
a regular basis. And blogs introduced a brand new way of 
distributing that content: Really Simple Syndication (RSS). 
Word Press (http://wordpress.org) is a popular 
blogging system. It can manage pages and navigation al- 
most as well as Mambo and many other more traditional 
content management systems, but its main purpose is as 
a blog. Word Press comes with a couple “bookmarklets”, 
chunks of code you can use as a bookmark in your browser 
to quickly post new content. One of them automatically cre- 
ates a link to whatever page you're viewing, and copies the 
page title to the entry, providing an easy way to create ref- 
erences to other stories and blog entries around the web. 

A less popular but more polished option is Serendipity 
(http://s9y.org) Serendipity has an even easier in- 
terface for posting stories, and a built-in media manager that 
resizes photos you upload automatically, and lets you easily 
browse them and insert them into your stories. You can also 
embed Serendipity into a page in your existing static web 
site, adding a dynamic news page to an otherwise static site. 


Content management system summary 


These are but a few of the hundreds of different content 
management systems available. Many larger companies sell 
proprietary systems, but with the wide selection of free soft- 
ware versions, you can easily find a free system to meet your 
needs, no matter how simple or complex. 

Table 1 summarizes the applications discussed in this arti- 
cle, each column on a scale of 1 to 5: 

Vitality refers to how much of a community the project has 
attracted, how committed those people are to the project, 
and how active the project appears to be. 
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Stability refers to the maturity of the project, how often se- 
curity vulnerabilities have been discovered, and how much 
of a pain it is to configure or update. 


Programmers working on a large project 
often use wikis to explain why they 
chose a particular design, or what you 
have to do to work around a technology 
limitation 


Usability refers to how polished the interface is, and how 
much technical understanding is necessary to learn and use 
the system effectively. Usability scores are lower because, 
let's face it, even the best systems could be easier to use. 
Features refer to the availability of modules or packages that 
extend functionality of the system, or unique architecture or 
design advantages of a project. 

The final mark ranks the project against other projects in its 
category. All of these are excellent projects, because we've 


nre-selected the annlications we like and denlov reeularlv. 
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be FREE 
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Next month I'll get more into RSS and the future of internet- 
based media. 
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Martin MC Brown 


— n this article I'm going to look at a staple application 
of many user's lives. No, not a web browser, but an 
IRC client. Internet Relay Chat (IRC) is a simple, 
pu but effective, way for multiple users to communicate 





with each other in an environment that most likely equates 
to your local bar. 

In this article, I’m going to look at five IRC clients for the 
Unix/Linux terminal. 

I've chosen a terminal version, rather than a GUI version 
because I find them more flexible if I have to use an IRC 
client that I can access from almost any platform, including 
remotely over a dial-up or telnet connection. This is, in fact, 
exactly the situation I found myself in just last week. 

I'll cover the ease of installation, feature set and overall im- 
pressions of each application. However, this is not a com- 
parison article. Although I will make comparisons to show 
the differences between the packages, the aim is not to find 
the “best” package, only to demonstrate the range and qual- 
ity of the packages on offer. 

Here are the five applications I have chosen to review; the 
descriptions are taken from those on FreshMeat ( 


): 


e netwalker-ircc — A simple, fast IRC client with an 
ncurses UI. 

e WeeChat — A portable, fast, light, and extensible IRC 
client. 

e Rhapsody IRC — An IRC console client for Unix. 


centericq — An ncurses-based client for ICQ, Yahoo!, 
AIM, IRC, Jabber, MSN, and LiveJournal. 





In short... 


Name Netwalker IRCC 





Lancelot2K 
GPL 
Unix, Mac OS X 


Maintainer(s) 


License 

Platforms 

MARKS (out of 10) 
Installation 

Vitality 

Stability 

Usability 

Features 


e naim — An ncurses-based console for AIM, IRC, ICQ, 
and Lily client. 


Let’s get started with netwalker. 


Netwalker-ircc 


You can download  netwalker-ircc 
Meat ( 

) or through the netwalker-ircc homepage 
( ). 
Technically the product is still in beta, although my initial 


through Fresh- 


impressions of the software don't suggest that there are any 
significant bugs in the application. I think the beta label 
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Figure 1: Netwalker-ircc in use 
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or http://stal.org/pbot/peri/ instead of flooding the channel. For help looking 
up peri documentation, tee http://stal .org/howto/per L/per Ldoc/ 
[1?:45] ---> > DeathWoif has joined speri 


tip - 343 Users - Screens: (1,312) 


applies more to the features the author would like to include 
in the product. 

Compilation is very straightforward—the application relies 
only on the most basic of requirements and so it can get 
away with a simple Makefile. Once compiled there is a step 
required by the application to set up a suitable configuration 
file. You do this by supplying the -c command line option. 
You'll then need to edit the file and set the various options, 
such as your name, nickname and the server you want to 
connect to. 

Here lies a limitation of the application; it supports only 
a single server connection at any one time, and there's no 
built in functionality to support multiple configuration files. 
This does mean that for the many people who use multiple 
servers this application is not going to be particularly useful. 
However, if you use just one server, then the application 
does support multiple channels. Once started up—you can 
see a sample here in figure 1—the application allows you to 
switch between different "screens". Each screen relates to a 
different aspect of your IRC session, so screen O relates to 
your console, screen 1 the server channel and screen 2 your 
first user channel. You change between either by using a 
command, or using the function key; escape returns you to 
the server console. 

Once connected, the basic functionality you would expect 
from an IRC client is there; you can connect, join chan- 
nels—strictly the basics. More complex functionality, for 
example direct chat and file transmission are not supported. 
Despite these limitations, I really like netwalker. It's sim- 
ple, the screen is unfussy (too much information can often 
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make text-based IRC clients a nightmare) and the quick- 
key access to channels make it easy to flip around my main 
haunts. The size also means it would be ideal in those sit- 
uations where space was comparatively limited; say when 
carrying applications round on a USB key, or if you want to 
cram more applications into a CD distribution. I certainly 
wouldn't hesitate to use netwalker in these situations. 


WeeChat 


WeeChat (Wee Enhanced Environment Chat) is a much 
At its heart, WeeChat is an 
IRC client with support for multiple servers and channels. 


more complicated beast. 


Downloads, documentation and other information can be 
located at the WeeChat Homepage (http: //weechat. 
flashtux.org/). WeeChat actually supports curses, Qt 
and Gnome (gtk) interfaces. 
terface to run by running the appropriate version; they all 


You can choose which in- 


share a common configuration file, and this means that you 
can use your preferred interface depending on your environ- 
ment, but still with all of your personal settings. [ll obvi- 
ously concentrate on only the ncurses interface (the default 
interface enabled during configuration). 

The basic IRC functionality is what we have come to ex- 
pect—we can switch between buffers and channels, (using 
function keys), connect to multiple servers, and, through a 
major configuration file, record and set many options. 

At first glance, WeeChat is not as friendly or easy to use as 
Rhapsody, but you realise that this is a false impression by 
spending some time actually playing with the application. 
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Figure 2: WeeChat in use 


, the grekest IRC client! 
, compiled on Jun 26 2006 12:09:07 


ire. freenode net :6667... 
ostnome *nostromo.mesip.pri* 





There's a lot of hidden power built into the application and 
this is most apparent in a set of extensions that need to be 
selected during configuration to ensure they are included in 
the application. 

You can, for example, add a Perl extension to the WeeChat 
core that allows you to extend the functionality of the client 
with Perl scripts. In essence, this is a little like using one 
of the many IRC bots, but it's accessible and usable through 
your own IRC session and interface. 

For instance, if you ran a channel for a software project, 
you could write a Perl script that automatically responded to 
queries about the project status in order to return the latest 
build number or latest patched component. 

A similar extension is available for the Python language, 
and having looked at the code it wouldn't be too difficult to 
add other languages and extensions to the WeeChat system 
if you had a specific idea or project in mind. 


Rhapsody IRC 


Rhapsody provides a much more extensive interface—albeit 
still built on the curses platform within a standard ter- 
minal window. Because of its slightly more complicated 
underpinnings, Rhapsody is built using a GNU config- 
ure script and make, but is still comparatively easy to 
build and install. The best way to get hold of Rhap- 
sody is through the Rhapsody Sourceforge (http:// 
rhapsody.sourceforge.net/)page. 

Once built and installed Rhapsody is clean and simple, but 
it also feels polished. On first opening the application, you 
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Figure 3: Rhapsody in use 


are presented with a plain screen with a series of menus: 


Server, Channel, User, Options, Window and Help. All of 
the menus are available through the use of the Control key 
and their highlight character, and further options are han- 
dled through the scroll keys. 

Rhapsody supports multiple servers, as well as multiple 
channels within a single server. The menu system provides 
easy access for connecting to new servers, as well as a sys- 
tem of favourites for both servers and channels. 

Once connected, you can “flip” between channels and 
servers using the Tab key. For more direct access you can 
select individual channels and servers through the Window 
menu. This swaps the entire screen over to the new channel 
or server. Although this means it is not possible to monitor 
multiple channels simultaneously, it is good enough to en- 
able you to take part when you need to; you can't, after all, 
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type two messages to different channels at the same time. 
On a more personal level, Rhapsody also offers direct chat 
and file transfer capabilities if you need them, again, al- 
lowing you to switch, when necessary, through the window 
menu. You also have access to a range of options, such as 
your identity and chat options. 

If I had one complaint it's that the server favourites is 
slightly too simplistic. It would be nice, for example, to 
set a default channel or set of channels that could be joined 
when you first connect. It would also be nice to be able to 
select different identities for different servers, but these are 
all minor issues. 


CenterlCQ 


The most complex of the applications I've looked at for this 
review, CenterICQ supports ICQ, Yahoo!, AIM, IRC, MSN, 
Gadu-Gadu and Jabber in the same application. We are, 
of course, only interested in the IRC interface, but as with 
naim, the ability to use just one application for your instant 
messaging needs is an advantage, albeit at the cost of addi- 
tional complexity. 

Unlike the other solutions, CenterICQ provides a windows- 
like interface built on top of the usual curses text interface. 
The interface provides you with a lot of information, but the 
screen can be cluttered if you have a smaller terminal win- 
dow—even a relatively standard 80 columns and 25 lines 
looks a bit tight. The screen is basically split into three 
familiar sections, a list of connections on the left, includ- 
ing open private conversations and public IRC channels, the 





Figure 4: CenterICQ 


CENTERICQ 4.28.0  UNSENT; 8 


+ [irc] connecting to the server 
+ [aim] password sent 
+ [cin] connect failed: Unknown error 


F2/a contact menu, F3/s chonge stotus, F4/g9 general actions, q quit 


main "conversation" and information window taking up the 
bulk of the screen, and a small command/control panel at 
the bottom. 

What you gain of course with the extensive ncurses environ- 
ment is a very comprehensive control and configuration en- 
vironment that enables you to more effectively manage your 
communication and connections. Certainly a required ele- 
ment when working with an application that does so much. 
The IRC support is excellent, supporting multiple servers, 
multiple channels and the ability to hold both public and 
private conversations. Because of the “windowed” interface 
it's quite easy to switch between different conversations and 
channels, and I liked the ability to monitor and work with a 
number of conversations simultaneously. 


Unlike the other solutions, CenterlCQ 
provides a windows-like interface built on 
top of the usual curses text interface. 
The interface provides you with a lot of 
information, but the screen can be 
cluttered if you have a smaller terminal 
window 


You can download the source for CenterICQ from Cen- 
terICQ (http://thekonst.net/en/centericq/). 
There is also an extensive suite of documentation available 
through the website, or directly at CenterICQ Documenta- 
tion (http: //centericq.de/docs/readme. php). 
Building the application is another case of a configure script 
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and “make”, but be prepared for a wait—the increased com- 
plexity of this application makes it a much larger build and, 
ultimately, a much larger target application. 

There's little to criticise with CenterICQ; the interface is 
fussy on very small screens, but considering the functional- 
ity beyond IRC this is not surprising. Even if you just use 
it for IRC, the ability to monitor activity on multiple chan- 
nels is very useful and anybody involved in multiple IRC 
channels should certainly check it out. 


Naim 


Naim is a well-known and established instant message client 
that supports the IRC, AOL Instant Messenger and ICQ 
protocols. I have to admit to being relatively new to the 
naim universe, although I do know it's something of a sec- 
ond home to many people! You can download a copy from 
the NAIM Project (http://site.n.ml.org/info/ 
naim/). 

Primarily, naim is a client for AOL Instant Messenger (the 
expansion for the quasi-acronym that is naim would be 
Ncurses client for AOL Instant Messenger). The downside 
to this approach is that using naim for IRC is less than in- 
tuitive. When you first open naim, it expects you to open 
a connection to AIM using your usual login/password com- 
bination. You can have multiple connections, and you can 
switch between them using the tab key—a handy “window” 
in the top right automatically appears to show your list of 
currently active connections. In use, naim has a handy em- 
bedded help system and auto-completion and context sensi- 





Figure 5: Naim in use 


mM nni 
85:43Pff - Type /connect “screen nose” 


[AIM (not connected)] nois 


tive help for all of the commands and options—very handy 
for such a complex application. 

To get to the IRC support you need to create a new connec- 
tion window, then connect, and then join any channels that 
you want to get involved with. You can also get quick ac- 
cess to the IRC features of naim by using the alternative nirc 
command, which opens an IRC connection type; additional 
command line options can be used to specify the server to 
connect to. 

Unfortunately, even this shortcut makes using naim for IRC 
alone much more complex than seems necessary. If you 
want IRC and AIM (and, I guess, ICQ) support in the same 
session then I can see the benefit, but it can take quite a 
while to get set up before you even start doing anything. 
You can save your settings into a .naimrc file, but there's 
no way to edit or view the settings within the application. 
If you want to change something, you have to change the 
settings through the command interface and then save the 
settings again. There's no way to set favourites, or even a 
list of regularly used servers and/or channels. Either all of 
the connections you have configured are saved in the startup 
file, or they're not. There doesn't seem to be an in-between 
setting of "save this but don't use it". It would have been 
nice to find a reasonable way of configuring and managing 
the information saved in this file. 

Also, while I love colour as a rule, the default settings in 
naim are a little garish. The colour support is also manda- 
tory; if your terminal doesn't support colour, then naim will 
refuse to execute. Fine on a typical Xterm or other desktop, 
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but not always possible on lesser terminals like that built 
into a PDA, phone or even some basic telnet interfaces. 


Conclusion 


Today we are all familiar with using a GUI interface for 
the majority of our work, from web browsers to office ap- 
plications and email. However, there are times when text 
based is what you need. In my case, the only service I could 
get to work at one point last week was a dial-up connection 
through a bulletin board to my hosted server, using a mobile 
phone while in an airport in Europe; all for the benefit of 
discussing a project with a client in the US. 

A terminal based solution wouldn't be my first choice, but 
a quick test of a few applications showed there is a lot of 
choice out there. Fortunately, a terminal based application 
does not mean limited or restricted. In fact, there's very 
little I found I couldn't do with these text-based packages, 
especially for basic and straightforward discussions. 

As to choices, in an ideal world with a nice large monitor 
I'd choose CenterICQ, only because it would simplify the 
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connectivity to other applications. However, for a good all- 
purpose IRC only client that could download and use pretty 
much everywhere, I'd pick Rhapsody. 
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Edmundo Carmona 


n this article I will describe an experience I had that 

began with the failure of some RAIDS disks at the 

Hospital of Pediatric Especialties, where I work. 

While I wouldn't wish such an event on my worst en- 
emy, it was something that made me learn about the power 
of knowledge—a deep knowledge, which is so important in 
the hacking culture. 


Friday, April 29, 2005 


A 5-disk (18GB each) RAID5 was mounted on a HP Net- 
server Rack Storage/12. Due to a power outage yesterday, 
it would no longer recognize the RAID. As a matter of fact, 
there were two more RAIDs on the rack that were recov- 
but this one (holding about 60GB of data) just 
wouldn't work. 


ered... 


The IT manager decided to call in some “gurus” to try to 
get the data back on-line. I (the only GNU/Linux user at 
the IT department) thought that something could be done 
with GNU/Linux. My first thought was: "If I get images 
of the separate disks, maybe I can start a software RAID on 
GNU/Linux. All Ineed is enough disk space to handle all of 
the images". I told my crazy (so far) idea to the IT manager 
and he decided to give it a try... but only once the gurus 


gave up. 


Monday, May 2, 2005 


The gurus are still trying to get the data back on-line. 


Tuesday, May 3, 2005 


The gurus are still trying to get the data back on-line. 


Wednesday, May 4, 2005 


These guys are stubborn, aren't they? 


Thursday, May 5, 2005 


The IT manager called me late in the afternoon. I was given 
the chance to Save the Republic. One of the disks of the 
array had been removed. I put the disks on a computer as 
separate disks (no RAID), booted with Knoppix (the envi- 
ronment of the IT department is Windows based, apart for 
my desktop, which has the XP that came with the HP box 
and Mandriva, which is where the computer normally stays) 
and made the four images of the four disks left from the 
original five: 


# for i in a b c d; \ 
do dd if-/dev/sd$i of=imageSi.dat bs=4k; done 


I got all the files in a single HD and left the office. 


Friday, May 6, 2005 


I wanted to start a software RAID, fooling the kernel into 
thinking that the files where HDs. 
ages was not enough to bring the RAID on-line. RAIDS 


Just having the im- 
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has a number of options: algorithm (left/right parity, syn- 
chronous/asynchronous), chunk (strip) size, but most im- 
portant: the order of the images in the RAID. I had to tell 
the kernel how the RAID controller had mounted them so it 
could replicate the RAID. 

I had already been given the hint that the chunks were 64KB 
long. By the end of the day, the software RAID idea hadn't 
worked at all. I started thinking about rebuilding the data 
the “hard” way: Making a single image of the RAID from 
the separate images. 


Weekend, May 7 and May 8, 2005 


I did some research during the weekend, plus a little study 
of the images. The images didn't look encrypted at all. The 
first "chunk" of the four images looked like garbage, but one 
of the disks showed a Partition Table right on the second 
chunk and the other chunks appeared to have other kind of 
data: 

# fdisk -lu discoal 


You must set cylinders. 
You can do this from the extra functions menu. 


Disk discoal: 0 MB, 0 bytes 

255 heads, 63 sectors/track, 0 cylinders, 
total 0 sectors 

Units = sectors of 1 * 512 = 512 bytes 


Device Boot Start End Blocks Id System 
discoalpl 63 142175249 71087593+ 7 HPFS/NTFS 
Partition 1 has different physical/logical endings: 

phys-(1023, 254, 63) logical-(8849, 254, 63) 

fdisk was complaining because it was a 64KB file, not 
the expected 72GB one (written in the partition table). I 
studied the images and noticed that the data chunks and the 
parity chunks were distinguishable from each other, and that 
they seemed to follow a plain RAIDS distribution and algo- 
rithm... I was hopeful. 

I made a java class that could rebuild the RAID content 
from the separate images (Had I used C/C **, I would still 
be coding!). It was all about placing the right chunk from 
the right disk (image of disk) at the right place of the final 
image. I was missing one image, but it could be calculated 
with the help of the parity chunks spread all over the disks 
(see Textbox 1). The class was no big deal: selecting the 
right chunks from the disks, and using XORs to calculate 
the missing chunks. I guess it took about three or four hours 
at most to code it. I was finally ready to give it a try. The 





Table 1 - RAIDS's chunk disposition (in a 5-disk array) 


Disk1 Disk2 . Disk3  Disk4  Disk5 





problem I hit was that while testing the software RAID at 
home I had damaged the images. So, I have to wait until 
Monday to test the class with the images of the RAID. 
RAID stands for Redundant Array of Independent Disks. 
All it does is make a number of disks "look" like they are 
one to improve throughput or fault-tolerance. There are a 
number of ways to put them together. Some of them are: 
Mirroring: in this case, each disk has exactly the same con- 
tent. Size of the array: the size of the smallest disk. Redun- 
dancy: There must be at least a disk working for the data to 
remain intact. 

Linear: one disk follows the other. The size of each disk 
doesn't matter at all. Size of the array: the sum of the size 
of the separate disks. Redundancy: If you remove one disk, 
you will lose the information on that disk and potentially all 
of the data in the array. 

RAIDS: The information is spread in all of the available 
devices in a manner different from linear. Size of the array: 
the size of the smallest disk multiplied by the number of 
the disks minus one. Redundancy: At most one disk can be 
removed/replaced from the array without data loss. Instead 
of having disks that follow each other, the information is 
written in “chunks” of data, one disk at a time (see Table 1). 
In Table 1, the numbers represent the order in which the 
chunks are written on the disks (in this example, it's left 
parity, asynchronous). There is a parity chunk per every n — 
1 chunks of data. That is done for redundancy. 

It works like this: parity is calculated by XORing the n — 
1 chunks of data in a row. This logical operator has a very 
interesting property for redundancy. If you remove one of 
the data chunks and use the parity chunk instead for the 
XOR operation, you will get the missing chunk of data: 
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a xor b xor c xor d xor e = p 


If you remove c, then: 


a xor b xor d xor e xor p = c 


What does this mean for the RAID? It means that if you 
remove a whole disk from the array, the RAID can still 
work. .. though with a little overhead to calculate the miss- 
ing chunks. Furthermore, if you replace a missing disk with 
a new one, the data that was in the removed disk can be 
rewritten to the new disk. There will be no loss of data (pro- 
vided that no more than a single disk is missing at any given 
moment). 

The process of making a RAID image wasn't complicated. 
I started the Java class by telling it the conditions of the run: 
algorithm, images, order of the disks, chunk size, skipped 
chunks (remember there were 64KB of garbage at the be- 
ginning of every image), and output file. 


Monday, May 9 2005 


I made some attempts at rebuilding the RAID content. Each 
try took roughly two or three hours. After a run, I had a 
RAID.dat file (about 72GB in size) that was the "supposed" 
image of a HD, just like doing: 


# dd if-/dev/hda of-ata.dat 


Please notice the /ack of partition number in the input file (a 
raw HD block device). 

Then I had to use that image as a hard drive. First, I had to 
use fdisk to know the "partitioning" of the hard drive (it had 
no problem handling the file at all). At that point, just as 
I had thought, I discovered that the file was the image of a 
HD and I could see a partition starting from sector 63. I was 
more than happy! There were no complaints from fdisk this 
time. Unfortunately, I can't give you console output from 
now on, because the files have already been erased. Instead, 
I'll show the commands that were involved: 


# fdisk -lu RAID.dat 


Then mounting. How could I make the kernel think that 
this file was a hard drive? Well... 
research to learn that /osetup is used to link loop devices to 
files. It felt like the solution was at hand! I had to link the 
file to a loop device starting from byte 32256 (I had to skip 
the first 63 sectors 512 bytes each, according to fdisk): 


it took me some more 


#losetup -o 32256 /dev/loop0 RAID.dat 


It linked, no problem! Then mounted: 


#mount -t ntfs /dev/loop0 /mnt/tmp 


There was no complaint when mounting. All of the pieces 
were fitting together after all. 

I just forgot to take into consideration one very important 
factor in the IT world: Murphy's Law. The RAID was not 
going to give itself away so easily after all. 

When I ran 1s, in the mount point, I could see a few of the 
directories, but the information wasn't usable. I couldn't 
cd to those directories and dmesg said there were prob- 
lems with the NTFS indexes. I guessed I must have made a 
mistake ordering the disks... or used the wrong algorithm. 
I tried twice (with different options), but failed. 


Tuesday, May 10 2005 


I had left another attempt working when I left the office. 
That one failed too. I was getting frustrated at the time. 
Three of the developers at the IT department offered their 
help and started analysing the whole thing with me. I made 
another class that rebuilt the missing image, which I felt 
would help us in the analysis—no matter what the algo- 
rithm, order or strip size, according to RAID theory, the 
missing image's content would always be the same. 

We noticed that I had indeed made a mistake when ordering 
the disks! (Hey, I can't always be right, can I?) We stud- 
ied the images a little further to make sure, and started the 
whole thing again. It was already getting late, so we had to 
wait until the next morning to see the results. 


Wednesday, May 11 2005 


First thing in the morning (and I didn't sleep very well be- 
cause of the wait), I did a 1s and... 

Eureka! It worked. 

All of the directories were there (otherwise, I wouldn't have 
written this article in the first place, right?). I tried to work 
with some of the files in the partition... and it was perfect. 
I suddenly became the spoiled kid of the IT department! I 
got a big chocolate cake—that's what I call a bargain! 
Even better, the experience caused some of the guys from 
the IT department to install GNU/Linux on their own per- 
sonal computers. That's quite an achievement! 
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I want to finish saying that I did nothing mirac- 
ulous... but definitely clever! I certainly used 
the resources I had at hand... plus Knoppix. I 
also got a lot of help from the GNU/Linux commu- 
nity (through www.linuxquestions.org ( 
) mostly). Thank you people! 

It's very important that you make sure backups be made on 
a regular basis to avoid this kind of situation. I don't think 
it's likely you will find yourself in the same situation we got 
ourselves into. But, if you do find yourself in the same boat, 
I hope this information allows you to not lose the data the 
Microsoft way (just format the disk, and forget about your 
data). Don't freak out, get a Knoppix CD (if you can get a 
GNU/Linux guru along with it, all the better!), and with a 
little programming you will most likely solve the problem. 


Thanks 


I'd like to thank Simon Carreno, Heberto Ramos and Javier 
Machado, for their help in analysing the way the images of 
the RAID had to be put together. I'd also like to thank the 
IT crew as a whole for their support. 
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ApTess* 


Gianluca Pignalberi 


hen I received the first email from Tony 
asking me to set up the typesetting 
subsystem for Free Software Magazine 
(FSM), I was proud... and terrified. I 
have spent the last six years of my life using IATEX and, 
ultimately, TEX, to typeset single articles, songbooks, my 
thesis, CV's, flyers, and letters. Even though my knowledge 
of the companion packages and classes was pretty good, the 
first thing I thought was: "How is it possible to compose 
a whole magazine, article by article, and at the same time 
build the table of contents (ToC) in the same way as the 
composition of books?" The problem is that every article 
has a title, a subtitle and one or more authors: all of this 
information has to be placed neatly in the ToC. Even after a 
bit of research, I was still wondering: “Will I be able to do 
a proper job?" 
For the few readers who still don't know what TEX and 
BIEX are: TEX is a typesetting system [1] written by Donald 
E. Knuth, created to compose scientific books and papers. 
LTX is a macro package [2] based on TEX that was origi- 
nally written by Leslie Lamport. It's used to give a structure 
to the composition, and let the author concentrate on the 
paper's content rather than the paper aspect. 


Of course, the first answer to every question about TEX 
can be found in the Comprehensive TEX Archive Network 
(CTAN) [3]. After a bit of research, I discovered that there 
was a class called journal, which included the class pa- 
per. Journal was written to accomplish something similar 
to what I was trying to do. However, we wanted to typeset 





a real magazine, and not a scientific journal; so, we needed 
quite a few additional features. 


Following the BIEX Project Public License [4], I renamed 
each of the classes to openjournal and openpaper (even if 
I didn't plan on releasing them just yet). Well, the founda- 


The Table of Contents as typeset by journal (on the left) and by 


openjournal (on the right) 
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A miscellany of paragraph starting character problems 


ythic Be 
vides U 
offer a 
need a: 


he content 

to create a 
tent over p 
the idea tl 
few month 
needed a m: 
magazine w 
(the techs) 


n July last 

Source Devel 
support Lim 
that he coulc 


tions were there: at that time we were able to compose the 
magazine, even if it wasn’t as fancy-looking as the average 
reader might expect. 


In order to figure out which elements were required to com- 
pose a single paper (or article), Tony provided me with a 
sample xml file, containing all such elements. Some of these 
elements raised my eyebrows: zoom, and textbox; and then 
there were the more typical: figure, table, author, and title. 


While some of them had a direct correspondence in IEX, 
others were more specific. 


Well, at that point Tony received my answer (a brave “I think 


"m 


I can do it! ), and my part of this adventure started. 


Organising the work 


The journal class did a very good job creating the arti- 
cle's basic layout, but it wasn't enough for our goals. We 
wanted to create a magazine, not a journal; so our contents 
needed to be presented seriously and in colour, typographi- 
cally speaking. I arranged a set of colours to characterise the 
elements of FSM, and programmed the class to use them. 


I then had to choose a set of fonts to typeset the text. I chose 
the AvantGarde font as the sans serif. A serif is the light 
line or stroke projecting from the ends of the main stroke 
of a Roman character letter; a sans serif font is a font with- 
out serifs. The related package defines which font to use as 
the serif font and which font to use as the typewriter (TEX 
defines this as teletype, or tt) font. 





It was time to organise the layout. I wanted a double col- 
umn page, with a single-column title for every article. I also 
wanted footers and headers with information about: 


the page number 
the name, year and issue number of the magazine 


e 
e 
e the section's name 
e the article title 

e 


and the author's name 


First, I started working on the columns. A characteristic of 
IATEX is that: 


Sure, compared to your off-the-shelf MS Word 
page. it looks awfully narrow. But take a look 
at your favourite book and count the number of 
characters on a standard text line. You will find 
that there are no more than about 66 characters on 
each line. [5] 


I believed that it would be better for us not to have wide 
empty spaces around the actual text. So, I modified the di- 
mensions of the page, while not changing the dimensions of 
the paper (DIN A4). 


I gave Tony feedback allowing him to 
write the converter from XML tags to 
IATEX commands and environments 


That was the easier stage of the job, accomplished by mod- 
estly tweaking the class' code. 

At that point, I gave Tony some feedback allowing him to 
write the converter, which would translate the articles from 
XML into LATEX. I arranged a document, which explained 
the correspondence of each XML tag with its IATEX equiv- 
alent. While Tony wrote the finite state automaton that per- 
formed the conversion, I programmed the commands to put 
the text-boxes, the zooms, and the author's biography on the 
page. I also wrote some code to implement a floating box 
for the listings, but in the end we decided not to use it. 


Typesetting the magazine 


When Tony had finished programming the converter, I car- 
ried on programming in TEX to add features to the IEX 
class. 
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The TEX code for the functions PARstart of IEEEtran.cls and parstart, the modified version for openpaper.cls 


\def\parstart#1#2{ 
\begingroup\def\par{\endgraf\endgroup\lineskiplimit=0pt } 


\def\PARstart#1#2{ \setbox2=\hbox{#2 } 
\begingroup\def\par% \setbox3=\hbox{I} 
{\endgraf\endgroup\lineskiplimit=0pt } \newdimen\tmpht 

\setbox2=\hbox{\uppercase{#2} } \tmpht \ht3 


\newdimen\tmpht 
\tmpht \ht2 
by making it 1.1\baselineskip, 


oe 


oe 


we get a first letter that drops a 
little below the baseline. 

The result is extremely close to what 
IEEE uses. 

\advance\tmpht by 1.1\baselineskip 
\font\hhuge=ptmr at \tmpht 
\setbox1=\hbox{{\hhuge #1}} 
\count7=\tmpht 

\count8=\ht1 

\divide\count8 by 1000 
\divide\count7 by\count8 
\tmpht=.001\tmpht 

\multiply\tmpht by \count7 
\font\hhuge=ptmb at \tmpht 
\setbox1=\hbox{{\hhuge #1}} 


de oe 


oe 


\advance\tmpht by 3\baselineskip 
\font\hhuge=pagd8t at \tmpht 
\setbox1=\hbox{{\hhuge #1}} 
\count 7=\tmpht 

\count 8=\ht1 
\divide\count8 by 1000 

\divide\count7 byNcount8 

\tmpht=.001\tmpht 

\multiply\tmpht by \count7 

\font\hhuge=pagd8t at \tmpht 
\setbox1=\hbox{{\hhuge \color{HeadingsFont } #1} } 
\noindent 

\hangindent=\wdl 

\hangafter=-4 

{\hskip-\hangindent% 
\lowerl\ht1\hbox{\raisel.0\ht3\copy1}}% 
\setbox4=\hbox{ }% 

\ifdim\wd2=\wd4% 





\noindent Mhangindentl1.05Nwdl \else& 
\hangafter=-2 \advance \hangindent by Nwd2$ 
{\hskip-\hangindent% \copy2% 


\lower1\ht1\hbox{\raisel.0\ht2\copy1}% 


\kern-0\wd1}\copy2\lineskiplimit=-1000pt} Neig 


\advance \hangindent by -\wd2% 


\lineskiplimit=-1000pt% 


The ToC 


I didn't think that the ToC as written by the paper class was 
appropriate for Free Software Magazine. 


The main problem was that FSM had different sections: Fo- 
cus, Tech world (technical articles), and Word world (non- 
technical articles). The section name was embedded in ev- 
ery article. 

When rendering the ToC, we wanted the sections’ names 
to appear only once, before the articles, which were part 
of that section. However, when the class was instructed to 
write the section name before a paper entry in the ToC, it 
was repeated for every article. 


To solve this problem I wrote a little function to count how 


many times a section name was read consecutively: only the 
first time that string was used would it actually be printed in 
the ToC. 


The zooms 


Another command involved the arrangement of the zooms 
(or “callouts”). The zooms are short sentences, which ap- 
pear in bigger font within the article. They are important 
as they make composition possible: they allow the articles 
length to be adjusted as needed, without changing its con- 
tent. I wrote this command so that it placed the “zoomed 
text" where it is issued, without any automatic positioning. 


The paragraph start 


Another "pretty" feature of published magazines is the “big 
character" starting an article (also called the drop cap). The 
first code I ever used to typeset this feature was that con- 
tained in the class JEEEtran. I changed the size of the font 
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(four rows instead of two), as well as its colour and the 
font family: the original class used Times Roman as a re- 
placement of Computer Modern Roman; our class used the 
AvantGarde sans serif font for issue 0 of FSM. I believed 
the code worked pretty well, but using it here was impossi- 
ble due to several problems: 


e The "drop cap” character varied greatly in size, which 
was not acceptable 

e The rest of the word was placed in the wrong position, 
that is to say too close to, or too far from, the drop cap. 


The author of the JEEEtran class tried to accomplish the 
IEEE transactions style, which says that the first word is all 
uppercase; this prevents the first problem, as will soon be 
clarified. 

Let's examine the problem in more detail (see the figure). 
The ‘T’ and the ‘M’ are slightly taller than the ‘I’; and the 
‘A’ is shorter than the ‘I’. Why this strange behaviour? The 
dimension of the drop cap was calculated according to the 
height of the article’s first word. 

Every letter has a width (how much space it occupies hori- 
zontally), a height and a depth (how much space it occupies 
vertically, respectively, above and below the baseline). So 
a letter can be treated as its bounding box of dimensions 
(width, height+depth). The baseline, as easily understand- 
able, is the imaginary line at the base of a character used to 
line up the characters to form a word. It is also easily under- 
standable that the height of a word is equal to the greatest 
height of its characters. 

‘T’ and ‘M’ are followed by “ascending characters” (a ‘t 
and an ‘h’). So the corresponding first character is sized 
accordingly. Since the IEEEtran class puts the first word 
in uppercase, the characters are all of fixed height, and the 
drop cap has always the same height. The word “In” doesn’t 
contain ascending characters, so the ‘I’ is not as tall as the 
"|" in the previous cases. The last example shows a starting 
word composed by only one character: *A'. This means that 
‘A’ is followed by characters of height zero: this is why the 
‘A’ is so short. A solution was to size the drop cap as if the 
first word always contained a fixed ascending character (i.e., 
an T). 

The other problem we see is that the first row is almost never 
justified, while the second, third and fourth rows of the drop 
cap are; in three cases the lines are too long and are too close 


to the drop cap, in the fourth case the line is too short and, 
somehow, justified to the right. The latter problem is almost 
never present in the original class. The reason for the shorter 
line is a blank space added by the one-character word, while 
the longer lines are due to a correction factor (technically, a 
kerning) that seemed to work in the original class (where the 
font was always the same) but not in ours. A little check on 
the dimension of the rest of the starting word prevents un- 
wanted space. In the textbox you can compare the original 
and the modified code for the drop cap (functions PARstart 
and parstart). 


Another "pretty" feature of published 
magazines is the "big character" starting 
an article (also called the drop cap) 


This was the last feature programmed for the "written part" 
of the magazine. Finally, I had to write a little set of com- 
mands to place the cover image and the ads (in full page, 
half page, and column formats). 


The first version of the code was ready to typeset the 
complete magazine, and you can see the result at FSM 
issue 0 (http://www.freesoftwaremagazine. 
com/issue_00), while in the following figure you can see 
the same paper typeset with and without “my” classes. 


Conclusion 


In this short article I summarised the very first part of the 
“BIEX story” of FSM (you can read the other side of the 
story in [6]). 

After issue 0 was published, a lot of things changed: a pro- 
fessional graphic designer (Alan at Qreate) redesigned the 
magazine, and I had to reprogram the class to conform to 
the new look; I did a lot of bug fixing and code modifica- 
tions and additions; when we thought we had finished, we 
discovered that in order to actually print the magazine we 
needed to create it in the US /etter format (rather than A4) 
and that every image needed to "bleed" (that is, it had to 
go over the border of the page). We also created a system 
to generate a high and a low resolution version of the mag- 
azine (for printing it and downloading it) and generate the 
ISSN bar-code. 
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The “final” aspect of FSM (on the right), compared to the more “formal” (T'd say *anonymous") aspect allowed by journal class 


Creating Free Software Magazine 
A long path that takes us to the very beginning of this project 


Tony Mobily 


This magazine was inspired by a conversation 1 had 
with a great friend of mine called Massimo. I said to Mas- 
simo "I think it would be great to start a magazine. It’s my 
ideal job, and 1 think 1 know what the world needs right 
now. It's a pity there's no money in publishing. and I'm 
not willing 10 run à magazine that doesn't pay it's con- 
tributors well...". His answer was very simple: “Tony, 
there's money everywhere, as long as you do somethi 
good and promote it well". Well, seeing that he has a suc- 
cessful business, I thought I would listen. And it's thanks 
to him that you are reading this article right now. 


A few months ago, just before my conversation with 
Massimo, I realised that the world needed a magazine on 
free software. My ideal magazine would be aimed at IT 
professionals (the sechs) as well as managers. 


The magazine would contain technical articles, ben they 
would be focused on describing the possibilities of free 
Software, rather than the technical details of how to con- 
figure a specific server. It would also publish technical 
articles on software patents, copyright laws, and how the 
world is changing thanks to free software. Above all, it 
wouldn't be yet another technical Linux magazine (there 
are plenty of them at the moment) and it wouldn't com- 
pete with Linux magazines. 1t would also break the com- 
mon rules for magazines of this kind, and contain a fiction 
section - short stories about the new technological cra. 


"This magazine would pay its authors well, and would 
release all the articles under the GNU Free Documenta 
tion License. 


A few months ago, after talking to Massimo, I decided 
that I would do it - and I have. 


Starting up 


When starting a magazine from scratch, the first concem 
is creating an appropriate structure 40 support the project 
(an office, the staff for the magazine's composition, the 
managing editor, the web designer, etc). 

I have been working on magazines my whole life. I am 
aware of all the processes involved, and I know that if I 
had followed the “normal” path, I would have needed a 
Jot of capital to start the project, and a lot of advertisers. 
and subscribers to keep it going. Seeing as Free Software 
Magazine would attract a restricted audience (we are not 
Cosmopolitan or Playboy. . . ), such a structure would have 
been far too expensive. 

There is also the technological side of the story. I 
wasn't willing to accept that Free Software Magazine (I 
will call it “FSM” from now on) would need a compositor 
to actually make up the magazine by hand for every is- 
suc. The manual composition of a magazine and the sub- 
sequent quality checks take phenomenal amounts of time 
and money (for a while I was the man who checked that 
the all the captions were correct, all the borders aligned, 
amd so on for another magazine). Also, I wasn't willing 
10 accept that in order to create FSM 1 would need propei- 
etary software (1 discovered later that I'd have to give in 
on this one, but only marginally and temporarily). 

A magazine that talks about free software and solutions 
had 10 be set up in such a way that composition simply 
wouldn't be necded: the magazine's PDF and HTML ver- 
sions would have 10 be generated automatically. provid- 
ing the articles as input, 

Well, I can now say (and not without immense satisfac- 
tion, and a sigh of relief): we did it. 

The system we created can now take an article writ- 
ten using OpenOffice or Microsoft Word (using the right 


Creating Free Software Magazine 


A long path that takes us to the very beginni 


Tony Mobily 


lis magazine was inspired by a conversation I 
had with a great friend of mine called Massimo. 
I said to Massimo “I think it would be great to 
start a magazine. It's my ideal job, and I think I 
know what the world needs right now. It's a pity there's 
no money in publishing, and I'm not willing to run a 
magazine that doesn't pay it's contributors well...". 
His answer was very simple: y, there's money ev- 
erywhere, as long as you do something good and pro- 
mote it well”. Well, seeing that he has a successful 
business, I thought I would listen, And it's thanks to 
him that you are reading this article right now. 
A few months ago, just before my conversation with 
Massimo, I realised that the world needed a magazine 
on free software. My ideal magazine would be aimed 
at IT professionals (the techs) as well as managers, 


Massimo said “Tony, there’s money 
everywhere, as long as you do 
something good and promote it 
well” Well, seeing that he has a 
successful business. | thought I would 
listen 


The magazine would contain technical articles, but 
they would be focused on describing the possibilities of 
free software, rather than the technical details of how 
to configure a specific server, It would also publish 
technical articles on software patents, copyright laws, 
and how the world is changing thanks to free software. 
Above all, It wouldn't be yet another technical Linux 
magazine (there are plenty of them at the moment) and 
it wouldn't compete with Linux magazines. It would 
also break the common rules for magazines of this kind, 
and contain a fiction section - short stories about the 
new technological era. 
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of this project 


This magazine would pay its authors well, and would 
release all the articles under the GNU Pree Documen- 
tation License, 

A few months ago, after talking to Massimo, I decided 
that I would do it - and I have, 


Starting ur 


When starting a magazine from scratch, the first con- 
cern is creating an appropriate structure to support the 
project (an office, the staff for the magazine's compo- 
sition, the managing editor, the web designer, ete). 

I have been working on magazines my whole life. I am 
aware of all the processes involved, and I know that if 
I had followed the “normal” path, I would have needed 
a lot of capital to start the project, and a lot of ad- 
vertisers and subscribers to keep it going. Seeing as 
Free Software Magazine would attract a restricted au- 
dience (we are not Cosmopolitan or Playboy... ), such 
a structure would have been far too expensive. 

There is also the technological side of the story. 1 
wasn't willing to accept that Free Software Magazine (1 
will call it A" from now on) would nood a composi- 
tor to actually make up the magazine by hand for every 
issue, The manual composition of a magazine and the 
subsequent quality checks take phenomenal amounts 
of time and money (for a while I was the man who 
checked that the all the captions were correet, all the 
borders aligned, and so on for another magazine). Also, 
I wasn't willing to accept that in order to create FSM I 
would need proprietary software (1 discovered later that 
I'd have to give in on this one, but only marginally and 
temporarily). 

A magazine that talks about free software and solu- 
tions had to be set up in such a way that composition 
simply wouldn't be needed: the magazine's PDF and 
HTML versions would have to be generated automati 
eally, providing the articles as input. 


Free Software Magazine n. 0, November 2004 





But this is another story... (If you are interested in it, please [6] T. Mobily. Creating Free Software Magazine. Free Soft- 


let me know!) ware Magazine, issue 1, 2005. 
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n a world where people wish to protect their work in 
any way, there are plenty of licenses [5] that protect 
the rights of their work, while still allowing it to be 
shared. 
One of these licenses is the ZTEX Project Public License 
(LPPL) [3], mainly used to distribute and protect TEX- 
related works, but suitable, with small modifications, for 
works not related to TEX. This license only covers distri- 
bution and modifications of a work, while its execution is 
not restricted. No requirements are made concerning any 
offers of support for the work, as stated in the clause 1 of 
the LPPL. 
In this article I will analyse the LPPL version 1.3a, the latest 
available at [3]. Don't forget that since March, 2004 this 
license is considered free under the terms of Debian Free 
Software guidelines [1]. 


Definitions 


This license defines a set of terms, useful for recognising 
and clustering the components of the work you are going to 
distribute. 

According to this license, a work is any (original) work dis- 
tributed under the license, while a derived work is any work 
deriving from (original) work by a modification. For in- 
stance, a translation of a work, or an original file associated 
with the work, is considered a modification. 

A distribution is a copy of the work available from a person 
to another by any means, included file transfer protocols. 


A compiled work is a version of the work processed into a 
form directly usable on a computer system. Distributing a 
part of the work is considered to be a modification. 


Since version 1.3, the works released 
under this license have been considered 
free software 


This license, due to the particular facilities that it provides, 
needs to recognise two more actors (based on the UML 
meaning of actor): the current maintainer and the base in- 
terpreter. 

The former is a person, or a group of people, nominated as 
such within the work. The lack of this name indicates that 
the current maintainer is the copyright holder. 

The latter (base interpreter) is a program or process needed 
to run or interpret a part or the whole of the work. While a 
base interpreter may depend on external components, these 
components are not considered part of the base interpreter. 
Unless explicitly specified when applying the license to the 
work, the only applicable base interpreter is a “BIEX for- 
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mat 


Distribution and modification 


A set of 12 clauses state the conditions to distributing and 
modifying a piece of work. While they seem restrictive, 
they are not. As shown, the LPPL defines, via the base in- 
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terpreter, a "standard" tool (and, thus, a standard format) 
that ensures that a work, processed on different machines 
(where the machine is the combination of hardware, oper- 
ating system, compilers and programs), outputs the same 
result. 

Clause 2 allows the right to distribute a complete and un- 
modified copy of the work. Clause 3 allows the same right, 
but applied to the compiled work. Clause 4 allows the cur- 
rent maintainer to modify the work, to distribute the derived 
work and the compiled work generated from the derived 
one; such a work, distributed by the current maintainer, is 
to be considered an updated version of the work. 

So, up to now, it seems that only the author of the work, or 
its maintainer, has the right to modify the work; the rest of 
the world cannot modify. But there's more to it than that. 
The subsequent clauses 5, 6 and 7 say that a person who is 
not the current maintainer can modify a work, obtaining a 
derived version, and compile it, but he or she has to conform 
to some conditions. 


Clauses 5, 6 and 7 say that a person 
who is not the current maintainer can 
modify a work, obtaining a derived work, 
and compile it, but he or she has to 
conform to some conditions 


These conditions are: the modified components of the work 
have to clearly identify themselves when used with the base 
interpreter; such components have to contain a summary de- 
tailing the nature of the changes, or a reference to another 
file, distributed as part of the derived work, that contains the 
same information. The last condition is to distribute either 
a complete (and, obviously, unmodified) copy of the work 
or information on how to obtain it, together with the derived 
work. 

There are also clauses 8-12, that give conditions and guar- 
antees to change the license; to modify a work according to 
the current, updated, work; to aggregate the work with some 
other works. But I won't go into these in this article. 


LPPL is free 


In 1995, the IXIEX3 Project Team wrote a document [4] to 
clarify how to meet the above conditions, and why to apply 


this kind of conditions instead of a GNU GPL [2]. Some 
years later, these conditions were collected as the LPPL. 

In the document of the IMEX3 Project Team [4] it is clearly 
stated that a user — not the maintainer — can modify every- 
thing, but the user has to change the name of the files that 
are changed. If these files are executables, a changed name 
implies a different command name to run them; moreover 
these executables have to identify themselves as being dif- 
ferent from original programs (the compiled works). 

For instance, suppose that the original executable is IXTEX, 
and an original package is SIunits.sty. Suppose that I mod- 
ified the executable and the package to add some more fea- 
tures, and I’m not the maintainer. The new versions could be 
named mylatex (and so the source code it originated from) 
and mySlunits.sty, and they will write in the log files that 
their names are the new ones. Possibly, they will also write 
how to get the original and unmodified versions. 

The reason that common users have to change the names of 
derived works are very simple, as read in the document of 
the IATEX3 Project Team [4]: 


Our experience of maintaining LATEX has shown 
us just how complex the interactions are between 
different parts of the system. 


We have therefore, with lots of help from the bug 
reports you send in, developed a large suite of test 
files, which we run to check the effects of every 
change we make. A non-negligible percentage of 
these test runs give unexpected results and hence 
show up some unexpected dependency in the sys- 
tem. 


Talking about IZTEX, in this way the system will work in a 
standard way on all of the machines, and the related docu- 
ment description language will remain the same. 


The ATEX Project Public License, mainly 
used to distribute and protect 
TEX-related works, is suitable, with small 
modifications, for works not related to 
TEX 


While in the older versions of the LPPL these requests were 
clearer, or more direct, it seems that programs (according 
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to the old definition of works) distributed under the older li- 
censes were not considered free software. Since version 1.3, 
the works released under this license have been considered 
free software. 


Conclusion 


A lot of professional programmers aim at sharing their pro- 
grams, files and file formats. A wide variety of free licenses 
are available to allow this aim. One of them is the ATEX 
Project Public License. Since version 1.3 this license is con- 
sidered free under the terms of Debian Free Software guide- 
lines. If you are a free software developer, you can consider 
the possibility of applying this license to your works, even 
if it isn't related to IATEX. 
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Bernardo Gonzålez Reinfeld 


n summer 2004, OrganicaDTM's design team dis- 
cussed a project in a typical production meeting 
when suddenly a new idea arose. Somebody said 
that as we used free software daily in our business, 
we should be involved in a deeper way with free software 
community and should find a way thank their members for 
their efforts. We all looked at each other, knowing that that 
person was right. But how? We had helped in some free 
software projects in the past with translations and program- 
ming of add-ons (Postnuke, Xaraya, Gnome, etc.), but we 
were designers and we wanted to help with something re- 
lated to our field. 
A few weeks later, our creative team had an idea: we could 
create a new virtual world, where the mascots of the Free 
Software/Open Source projects were the main characters. 
We worked on the personalization of a central group of mas- 
cots - Tux for Linux, Gnu for GNU, Wilber for Gimp, etc. 
- giving them a new appearance. Little by little, new char- 
acters were created and several products were designed; we 
had wallpapers, posters, t-shirts, mugs, plush toys and other 
things. By the end of February 2005, the first version of 
this world was published on the internet: OpenPuppets was 
born. 


Cute characters change the world 


New users have accustomed themselves to closed systems. 
Few of them know (and want to know) about command 
lines, file systems, browsers, kernels or programming lan- 


guages. The first time they start using GNU/Linux and free 
software in general, they might not feel “at home”. 

How is it possible to make this transition easier for them? 
Our answer is with the aid of games and fun, using the pets 
of the different projects and becoming the spectators of a 
fantastic world: OpenPuppets. 


OpenPuppets is art, design, and 
education. In order, to change the world, 
one must do it smiling 


A child can learn about stars with kstar (http:// 
edu.kde.org/kstars) or a teenager can use Impress 
(http://www.openoffice.org)for his or her home- 
work; however, in order to learn how to use these pro- 
grams, young people need simple and fun-to-read hand- 
books, rather than official documentation. For example, 
Otto (OpenOffice's pet) could appear like a "tour guide" in 
the handbook and explain the main ideas behind Impress. 
OpenPuppets is a project where children, young people and 
adults are able to laugh while they learn how to use free 
and open source software. OpenPuppets is not just about 
writing accessible documentation. The project will include 
comic stories, where characters have their own personality 
and adventures - and while you enjoy the stories, you will 
learn about technologies. 

OpenPuppets is art, design, and education. In order to 


change the world, one must do it smiling. 
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Run for glory 


OPENPUPPETSRUNFORGLOR 
WWW.ORGANICADTM,COM 





Art and toys 


Little by little, we add new characters to the OpenPuppets 
world. Each design is created by our team. Our artists know 
what free and open source software is, because they work 
with it and they share experiences with the free software 
communities. 


OpenPuppets offers wallpapers, icons, online games, 
clothes. 
which helps in promoting OpenPuppets and reaching the 


general public. 


Organica’s team is designing fun merchandise, 


Organica's team is creating plush and 
wood toys, limited editions, enumerated 
and handmade 


This has been done before. However, Organica's team is go- 
ing beyond that: it's creating plush and wood toys, limited 
editions, enumerated and handmade. 

We don't think there is a better way to introduce our toys 
to the community. Many people love vinyl, wood and plush 
toys; they collect and share them, it's a very strong com- 
munity. We use their language (toys) to introduce free and 
open source software to them. 


Little by little, we offer more and more toys made of vinyl, 
wood, metal, and plush. This is a more artistic area, where 





Core OrganicaDTM Team. Top: Bernardo Gonzalez Reinfeld (left) 
and Ricardo Barrios Díaz (right);Bottom: Carolina Gonzalo (left) 
and David Gonzalez Reinfeld (right). On the table, some plush and 
clay models 


we are freer to develop our work. 


The balance between education and art gives consistency to 
the project, and allows our creative team to continue devel- 
oping new ideas. At the moment we are designing vinyl 
toys and working on 3D prototypes, which we will offer to 
the toy industry. 


Thanks to OpenPuppets, in a not very distant future, mice 
and ducks might be replaced in children stores by penguins 
and seagulls. 


Promoting free software/open source in 
education 


Taking advantage of the force of the designs to create edu- 
cational material is an important step in the development of 
the project. The pets of the different projects become teach- 
ers, making learning more entertaining. We expect the first 
digital publications of this type by summer of 2005 (north- 
ern hemisphere). 

OrganicaDTM Design Studio works beside a team of teach- 
ers and educators to prepare an educational project where 
the OpenPuppets characters are the key. In this way, tech- 
nology is used as a tool for learning. 

For a child learning is something natural. If the learning 
process is motivated with play and funny characters, the 
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results will be improved. Learning to use a word proces- Bibliography 
sor with ants (Abiword) and seagulls (OpenOffice) is more 


amusing than doing it by simply copying text. They will OpenPuppets in English (http://www. 
learn that there is more to a program than just writing let- openpuppets.com) and in Spanish (http: 
ters. //www.openpuppets.com) 


OrganicaDTM Design Studio (http://www. 
Conclusion organicadtm.com) 


The free software/open source world is in a very interesting 


time. Many enterprises, large and small, are paying atten- Copyright information 


tion to it as a real alternative. Many domestic users utilise it © 2005 by Bernardo González Reinfeld 


daily. Mass media are covering it. But we don't think this is : . : | . 
This article is made available under the “Attribu- 


sufficient: there is still is a lot of ignorance of free software n . . : 
A tion” Creative Commons License 2.0 available from 
and its importance. ì i 
http://creativecommons.org/licenses/by/2.0/. 
OpenPuppets seeks to present the free software/open source 


world to the “common” people, in a fun and simple way, 
explaining to them that alternatives do exist, that a computer FEER — 
is a simple and useful tool. We are trying to do this by About the author 


promoting art and technology. ; 
Bernardo is the director of OrganicaDTM Design Stu- 


dio 


We will see the real success of the project in long term; right 
now, it is exciting to see as it evolves. 
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Terry Hancock 


The opposite of a correct statement is a false state- 
ment, but the opposite of a profound truth may 
well be another profound truth — Niels Bohr 


aterial products are getting "smarter" in 
that more and more of the value of a mate- 
rial product is contained in the information 





it carries, rather than in its material sub- 
stance. R. Buckminster Fuller called this process “ephemer- 
alization"[1], and itis one means by which the economics of 
matter — predicated on the conservations of mass and num- 
ber — are becoming sidelined by the properties of infor- 
mation. Furthermore, both the capital and marginal cost of 
making products has trended consistently and rapidly down 
as manufacturing tools become both cheaper and more ver- 
satile, so that the capital cost of an object is increasingly not 
in the capital equipment required to manufacture it, but in 
the effort required to design it. 


Software is only the most extreme example, for which both 
the “Gnu Manifesto"[2] and the “The Cathedral and the 
Bazaar"[3] claim that the system of copyright monopoly has 
begun to behave pathologically, and this has been the basis 
for the free software movement. Raymond's arguments in 
“The Magic Cauldron"[4], suggest that this behavior, and 
the resulting economic success of free-licensing does not 
truly rely on zero cost of replication, as even software has 
non-zero replication costs. 


Yet, the business model of masquerading an information 
product as a matter product — by legally controlling the 





Figure 1: Ephemeralization: How much value is in the silicon and 


how much in how it is organized? How useful is this board without 


being able to look up the data on the chips or having drivers and 
documentation available for it? There are already a wide range of 
physical “products” that are more information than matter. 


"uncomfortable" property of free replication — has been 
remarkably successful for a very long time. This suggests 
that we should consider whether the converse is possible: 
can matter-based products be masqueraded to act more like 
information products — eliminating (or hiding) the uncom- 
fortable property of costly replication? In other words, can 
we create a bazaar for free-licensed hardware design infor- 
mation and a matter product manufacturing economy which 
supports it? And can we do it without poisoning the free- 
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design process itself? If so, we might be able to port the high 
utility, rate of innovation, and low costs found in the free 
software community to community-based hardware projects 
— an extremely attractive possibility. 


What do we want to keep? 


The principle reasons for wanting to emulate free software's 
"bazaar" development model are those explored in "The 
Magic Cauldron", which identifies the important princi- 
ples of self-selection and self-management, which are active 
whenever participation in a project is driven by personal in- 
terest rather than profit-seeking. 


Raymond breaks management duties into: "defining 
goals", "monitoring", “motivating”, "organizing", and 
"marshalling resources", and shows that when self-selection 
applies, market forces acting on the participants account for 
the self-managing nature of bazaars, leaving no need for ex- 
plicit managers: goals are personal and set before contrib- 
utors even arrive at a project, motivation is for the project 


to work so that it will suit developers’ own needs, and moti- 


Figure 2: There are many different levels at which a piece of soft- 


ware or hardware technology can be said to be free or non-free, 
commodity or single-source; patent-encumbered or not. The situ- 
ation for hardware is far more complicated and less clear-cut than 
for software, and free-licenses for hardware design will have to take 
this complexity into account. 





vated people don't need monitoring. Organization is derived 
as a special case of goal-setting and a lack of personal con- 
flict over competing ideas, which is natural when no gain 
other than project success is sought by competing" parties. 
This situation is likely to persist so long as there is no mate- 
rial gain to motivate contributors, since "interest" will then 
remain the primary motivator. All of these properties are as 
applicable to hardware design as to software. 

For the final point, “marshalling resources", however, hard- 
ware is going to present special challenges, since hard- 
ware design will require the construction of prototypes, ex- 
perimental apparatus, testing services, and manufacturing 
expenses. So, the most serious obstacle to overcome is 
payment for costs without interference with the interest- 
motivation of developers: 


e A means must be found to offset the materials 
and manufacturing costs associated with free-licensed 
hardware prototypes, experimental apparatus, and fi- 
nally, manufacturing cost.[6] 


Other requirements for success include the maintenance of 
a healthy effective bazaar size. 'This can be a problem for 
the much smaller hardware developer communities, largely 
due to a lack of exposure to the tools for manufacturing and 
design, and there are four strategies that can be used to solve 
this part of the problem: 


e Make the bazaar more efficient at attracting, retain- 
ing, and collecting contributions from developers. This 
makes a larger bazaar size, despite a smaller commu- 
nity. Essentially, it must be easier to contribute.[5] 

e Make development reduce loss by more efficient and 
complete archiving, and above all, usefully cataloging 
archived data so that it can be efficiently retrieved when 
needed.[7] 

e Make more and better collaborative design tools avail- 
able to the users as free software so that more would-be 
developers have access to them, and are made aware of 
the benefits of free-licensing. 

e Actively train users on the tools and methods needed to 
become an effective developer — encourage growth in 
the community by turning more users and other inter- 
ested parties into developers. This can only be pursued 
by active contributions. 
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Laying down the law 


Almost no piece of hardware is totally “free”, because it 
invariably uses proprietary products at some depth. With 
software, a hard legal line can be drawn, but hardware in- 
troduces a fuzzy area that needs to be understood and con- 
trolled. As Figure 2 attempts to show, we have many dif- 
ferent layers to consider: Program, Firmware, PAL devices, 
PCB design, Core-level, Chip-level, and even discrete com- 
ponent level. It's less of a problem for mechanical designs, 
but electromechanical components are frequently single- 
source, and it may therefore be difficult to replace them in 
the future. All of which argues for the importance of com- 
moditized subsystems to support top-level free designs. 

In general, we want the depth of free design elements to in- 
crease, but we have to be able to tolerate considerable tran- 
sition time, especially if we want to coexist peacefully with 
a more conventional manufacturing economy. Just as free 
programs need free libraries, free machines need free elec- 
tronics and ultimately free components. However, for prag- 
matic projects, this will always be a design-trade — some- 
times it will be expedient to use components that are propri- 
etary to get the job done, and we will be accepting the risk 
that those designs will become impossible in the future due 
to supplier monopolies (the use of "commodity" PCs is an 
example). 

Just as free programs need free libraries, free machines need 
free electronics and ultimately free components 

Even the LART, which is often held up as the prototypi- 
cal free hardware computer, suffered from this problem: the 
particular ARM-series CPU used in the LART design was 
discontinued[8]. When this happened, implementors were 
stuck with trying to find existing surplus or used compo- 
nents, or coming up with a new design to accomodate newer 
parts. 

Preventing this kind of problem — or even providing eco- 
nomic motivation to phase it out — will present a more dif- 
ficult legal problem than for software. Attempts to legally 
encode a definitive "Free Hardware License", of the stature 
of the Gnu GPL, have been encumbered by this complex- 
ity, although the draft "Open Hardware General Public Li- 
cense"[9] (originally from Open IP Cores) is an interesting 
attempt. Today, however, the Open Cores website promotes 
using the unmodified GPL or BSD licenses for free-licensed 
hardware designs. 


The love of money is the root of all evil 


Injecting money into a development or innovation process 
carelessly can be amazingly destructive, much as U.S. Pres- 
ident Eisenhower, in his closing address to the American 
people, warned: 


Today, the solitary inventor, tinkering in his shop, 
has been overshadowed by task forces of scien- 
tists in laboratories and testing fields. In the same 
fashion, the free university, historically the foun- 
tainhead of free ideas and scientific discovery, 
has experienced a revolution in the conduct of re- 
search. Partly because of the huge costs involved, 
a government contract becomes virtually a substi- 
tute for intellectual curiosity. 


So, it shouldn't really come as a shock that attempts to in- 
troduce money to free-licensed development have not been 
more successful. 


Figure 3: The Narya Project Incubator and Forum project is de- 
signed to provide a basis for collaborative software targeted at free- 
licensed design. It incorporates a number of project management 
and CMS ideas, synthesized with community-oriented technologies 
such as forums and blogs which serve to feed the social motivations 


behind free-licensed community projects as well as providing the 


basic tools for collaboration. 
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In Situ Resource Utilization (ISRU) 


In a free matter economy, free-design data is produced 
in the same way as free software is today, and the man- 
ufacturing process is managed by the end user. That 
either means building it yourself, or contracting a man- 
ufacturing service provider to do it for you. But either 
way, the manufacturing process is decentralized and lo- 
calized near the end-user. 

This is driven by the market forces described in this se- 
ries, but there is another reason for it: in the future, 
transportation costs will be a much bigger factor. I don't 
just mean that oil prices are rising, though they certainly 
are. No, the point is that we are on the verge of becom- 
ing an interplanetary society. Once we do that, how- 
ever, the convenient drop-ship-to-anywhere style of our 
present global economy will break down. Instead, we'll 
be trying to find ways to "live off the land". 

This is the core point of Robert Zubrin's "Mars Di- 
rect" plan[21]. It's also a key factor in plans for set- 
tling on the Moon. Either way, the need to avoid the 
enormous expense of interplanetary transport for any 
products that can be made on the spot is great. In the 
acronym-happy space community, this idea is known 
under the mouthful “In Situ Resource Utilization" or 
ISRU. It presents considerable obstacles for the con- 
ventional manufacturing-based, product-oriented ex- 
change economy that we have now. But the proposed 
manufacturing-service, free-design-information econ- 
omy described in this series would have an opportunity 
to flourish in this context. 


Grants 


Grants provide money in advance, when it is most needed, 
both to provide for the material needs of the project and to 
pay researchers for their time, making them the most obvi- 
ous way to fund any public good. We've funded university 
and institutional research this way for ages. Many precur- 
sors of free software products got started like this, including 
the code that became the Unix family of operating systems. 
Clearly this system can and does work. 

However, grant money, once given, is extremely hard to get 
back. So when a person applies for a grant they must endure 
a gauntlet of tests, intended to prove to the granting agency 


that that person is willing and able to fulfill the promise they 
make in their proposal. If a grant is received, will the project 
be completed? How much money will it cost? Real research 
is full of unexpected set-backs and cost-overruns. Real re- 
searchers are full of optimism and unrealistic deadlines. The 
skills for research, development, logistics, and management 
are rarely found all in one person — good scientists rarely 
make good accountants, let alone good receptionists. 

This encourages the granting agency to be very selective and 
take few risks with whom they fund. Researchers must have 
a proven professional background, track-record of honesty, 
and a reputation to protect. This is why funding by grants 
requires the use of large government, foundation, and uni- 
versity bureaucracies, and only the professionals who have 
climbed the career ladder to positions in these organizations 
have a serious chance of benefitting from them. The “soli- 
tary inventor" is indeed dealt out of this game, just as Eisen- 
hower predicted. 

Attempts to extend grant systems to less certified individ- 
uals have drawn limited funds from donors, and would-be 
researchers are understandably reluctant to make the kinds 
of promises they must make to receive a grant. So, it ap- 
pears that little can be done to make grants work better for 
free-licensed hardware designs. 


Prizes 


Prizes have been proposed as a much better solution than 
grants, and it's not hard to see why: With a prize, the donor 
does not have to try to predict in advance who can achieve 
the proposed goal, nor how it will be achieved. Likewise, 
applicants don't have to prove anything to the donor about 
their past performance — they just have to step up to the 
task at hand and do it. That means there's no "artificial" 
barrier to entry. The success of the Ansari X-Prize, recently 
won by Burt Rutan and Scaled Composites with Space Ship 
One is a good example of how well prizes can work.[10, 11] 
Except for one problem, of course: money. Winning prizes 
is usually only an option for people already rich enough to 
fund their own research. Prizes do not provide money when 
itis most needed — during the development process, so they 
do little for people with ideas but no money. True, you can 
look for investors, but you still have to convince them in 
advance that you can do the job. It's no coincidence that so 
many entrepreneurs started out in marketing! 
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Free hardware pioneers 


I present free hardware in a largely theoretical way here, 
but there already are free hardware design communities, 
built using existing tools for online collaboration. Here 
are just three examples: 

One of the most exciting proofs-of-principle was the 
LART project [8], which developed an ARM-based 
single-board computer to be used in multimedia appli- 
cations. LART was developed by a company that had a 
need for such a system in one of their projects, and did 
not want to be dependent on a vendor-supplied board to 
do the job. By opening the source for the LART, they 
were able to build a community around the LART de- 
sign. This also allowed for them to collectively bargain 
for runs of PCBs, which are much cheaper to manufac- 
ture in larger quantity. 

Another influential site is Open Cores [22], which de- 
velops "Open Intellectual Property (IP) Cores” for the 
An "IP Core” of a 
chip is a collection of design elements which can be 


manufacture of LSI microchips. 


combined with other elements in the production of cus- 
tomized integrated circuits. It can be regarded as the 
hardware source-code for a chip. This really makes 
sense as a pioneer project, since ICs are among the most 
ephemeralized hardware technologies we have. 
Artemis Society International[23] is a project to de- 
sign a complete technology chain for establishing a per- 
manent Human presence on the moon, based on the 
tourist economy. They want to create a small habitat 
on the moon to be sold as a hotel in a kind of “ad- 
venture tourism" package. They are making use of 
both government-funded development for the Interna- 
tional Space Station (and previous projects) and equip- 
ment designed and manufactured by independent space 
companies, like SpaceHab, whose extensible module- 
system figures prominently in the Artemis design. 


It's also instructive to note some less-appealing details of 
the X-prize competition: once Space Ship One emerged as 
the clear leader, some competitors began to slack off, be- 
cause there was no second place to strive for. Prizes fun- 
damentally encourage competition and discourage coopera- 
tion, and they have all the benefits and dangers of competi- 


tion as a result. In a field where effective cooperation seems 
to be essential to produce real quality, they can be seriously 
detrimental, as can be seen by the problems encountered by 
both Source Exchange and Co-Source — the two "reverse 
auction" funding sites Raymond mentions in "The Magic 
Cauldron", which are now long dead. 


Both were essentially “prize” systems. As such, these sites 
implicitly assumed that programs would be written by sin- 
gle entities (whether individual people or individual compa- 
nies), since they made no provision for how prizes would be 
split among competing or cooperating interests. Therefore, 
they did not directly address the bazaar mode of develop- 
ment at all, and effectively discouraged it as a result. 


If you have an idea that might be useful to a free-software 
project, and you expect to gain some benefit from it (such 
as using the resulting program), it makes sense to contribute 
your work. But what if you have a hope of getting paid for 
that contribution? It's only natural to bargain for the best 
price for your work — so if there's a cash prize to be won, 
you will withhold information until you can negotiate good 
terms for it. Now, all of a sudden, you, the well-meaning 
free-development contributor, are an “information hoarder”. 
Essentially, you've succumbed to the rules of proprietary 
development — even if the license of the released code will 
be free. 


Both grants and prizes, therefore, introduce serious hazards 
for poisoning the self-selection and cooperative advantages 
of the bazaar development model. So, what else is there? 


The customer is always right 


At this point we have to look at things from the point of 
view of rational potential donors — something which has 
seen surprisingly little thought. After all, the donor — the 
person who pays money into the system hoping to reap some 
benefit from it — is the customer. And the first rule of stay- 
ing in business is to serve the customer. 


Why would you want to fund a free-licensed hardware de- 
velopment project? Surely the most likely reason is that you 
have a need for the technology which is to be developed. If 
you're willing to buy products at a certain price to remu- 
nerate a company for making them for you, shouldn't you 
be equally willing to pay money in exchange for the inven- 
tion of a new technology or method which you can use to 
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Narya Project 


The ideas presented in this series are the motivations for 
my Narya project, which is attempting to implement a 
more effective incubator for free-licensed hardware de- 
velopment. I originally envisioned this as a small im- 
provement over the Sourceforge site that I was using 
at the time. However, I quickly fell in over my head 
— the needs of such a system are complex, and I real- 
ized there were several pieces that ought to be separated 
out. Free development works best when independent 
reusable parts are separated, so as to increase the num- 
ber of potential user-developers. Thats why I spun off 
the VarImage and BuildImage programs that I created 
in the process of writing Narya. 

Narya presently consists of three larger projects: the 
original Narya Project Incubator and Forum[5] in- 
corporates the basic CMS + forum concept, Bazaar[6] 
is the e-commerce system, and LSpace[7] is to be 
an archive and cataloging system. It seems very 
likely that a fourth major component will need to be 
a collaborative CAD system. Narya is based on a 
Zope[24]/Python[25] web-application platform which 
pretty much takes care of the CMS infrastructure. I'm 
still working with Zope 2, but it seems likely that mov- 
ing to Zope 3[26] will be a big help. 


your own advantage? The latter is worth far more than the 
former, so why is this hard? 

The problem lies with the things that the would-be donor 
fears will go wrong, and therefore with the assurances that 
they want from any system they'll be willing to contribute 
to. These can be used to determine what sort of features our 
donation system must support: 


Free Riders 


e Fears: They will bear full burden of research rather 
than a marginal amount. 

e Wants: Assurance they will be joined by other donors 
to support the research and won't lose their money on 
a failed venture because of underfunding. 


The Rational Street Performer Protocol (RSPP)[12], solves 
this problem by encoding "rational pledges" based on a 


combination of base donation, matching funds, and spend- 
ing caps, which more accurately models donor desires. 


Fraud 


e Fears: Fraudulent developers or vendors will take the 
money and run. 
e Wants: Security against violation of contract. 


Escrow systems allow a disinterested and trusted third party 
to hold the money and verify that the claims on it satisfy 
all parties. This is a natural role for the site administration 
which handles all of the e-commerce transactions anyway, 
and can be automated. 


Technical Incompetence 


e Fears: Developers are not able to do what they pro- 
pose. 

e Wants: Some credentials on the developers and a good 
idea of how they hope to achieve what they are doing. 


Developers and projects can be rated according to their past 
successes, particularly with financial processes. An auto- 
mated system for tracking successful and failing bids and 
projects provides a way to do this without relying on peer 
evaluation systems (which suffer from under-participation). 
This is similar to how E-Bay determines good and bad risks 
for buyers and sellers[13]. Means can be provided for de- 
velopers and projects to present other kinds of credentials 
through their web presence. 


Financial Incompetence 


e Fears: Project developers will be irresponsible with 
the money. 

e Wants: To know what the money will be spent on, and 
assurance it is actually spent on what it was given for. 


If the provision system is based on individual service con- 
tracts and not on an on-going fund, then each transaction 
is recorded automatically by the system. Since payments 
£o direct from the donor to the vendor on the developers' 
behalf, there is no question of the developers losing or mis- 
appropriating the money. Thus a very high level of trust and 
accounting is maintained in an essentially self-service way 
by the donors themselves. 
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Logistical Incompetence 


e Fears: Projects will be stalled by difficulties with 
sourcing, shipping and receiving, order correction 
and filling, or negotiating with suppliers and sub- 
contractors. 

e Wants: Logistical problems to be dealt with by profes- 
sionals, to keep the problem from dragging developers 
down. 


The provisions system which provides escrow must deter- 
mine whether orders are correctly filled. Processing con- 
tracts, bids, and supplies must be highly automated and low- 
maintenance for the developer, so as to create a high confi- 
dence level that they will succeed. 


Wrong Goals 


e Fears: That they do not know which specific projects 
would be the best to fund. They have general, vague 
goals, but are not aware (and unwilling to learn) the 
technical knowledge required to judge which means 
are best to achieve which ends. That funds will be 
overextended and disorganized. 

e Wants: Leadership to determine where some or all of 
their contribution is spent. 


Means must be provided for donors to communicate and 
organize themselves. Foundations or foundries are needed 
to foster particular broad areas of development and deter- 
mine how best to spend donor money to maximize utility. 
Automated means for slaving a fraction of a donor's contri- 
butions to their chosen foundations should be provided (this 
is similar to how “mutual funds" are handled in investing). 
In whatever system we invent for funding free development, 
we must remember to provide these features, if we want 
donors to contribute. The key thing to remember is that what 
we are doing with such a system is packaging and selling 
innovation itself directly to end-users who are willing to 
contribute to its creation. 

Keeping in mind the needs of the donors noted above, and 
the need to avoid poisoning projects' development process, 
it seems the most effective method of introducing cash will 
be to directly provide for projects” material needs. In other 
words, for the donors to have a means of supporting project 
purchases directly, through an auction and escrow system 


involving donors funding non-profit projects via the for- 
profit vendors who supply them. Using this method, we 
can grow a vendor supply marketplace to sustain the needs 
of free-design development. Implementing an effective so- 
lution as the Narya Bazaar will be the subject matter of up- 
coming papers — meanwhile, what can we do about the 
bazaar size? 


A tavern, with really good napkins 


How many brilliant mechanical or electronic designs started 
life scribbled on a napkin in a bar or coffee shop? This 
social aspect of the development process has not received 
nearly as much attention as it seems like it should — one 
of the main motivations for contributing to free-licensed 
projects must surely be the social reward of “hanging out" 
with like-minded people. 


If we want to attract designers and developers other than 
programmers, who find glowing screens of text comfort- 
able, we must provide a more comfortable online social mil- 
lieu. In the virtual world, such socializing often takes place 
using web forum software like PHP BB[14] or “blog” soft- 
ware like Drupal[15] or Civicspace[16], which have proven 
particularly good at appealing to a wide range of people. So 
far, however, such systems have been very weak on “work- 
flow" issues — the process by which content is collabora- 
tively created, published, moderated, and archived to make 
it permanently useful. Most content on forum sites (as on 
mailing lists and newsgroups) simply drifts down into the 
bit bucket. Automatic archiving systems make a dent in this 
problem, but as they are indiscriminate, they wind up with 
little “signal to noise" in their archives. There are such col- 
laborative ideas as oekaki[17], but these are nowhere near 
the sophistication that we need for online collaborative de- 
sign. 

On the other hand, there are Content Management Systems 
(or CMS). They are very useful to companies (the typical 
electronic store is an example of a CMS, although they are 
used for many other purposes), so it should come as no 
surprise that a large amount of the development effort be- 
hind CMS design (proprietary or free) has come from cor- 
porate contributors. Unfortunately, the office milieu shows: 
most existing CMS packages create a generally dry and reg- 
imented environment, with fixed roles that smell of job de- 
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scriptions and cubicles. That's all fine for the office world, 
but that's not where the innovation is! 


What we need is the tavern-like environment of a forum or 
blog site, but with the all the technical tools of a CMS, 
so that the transition from idea-sharing to collaborative- 
development is as gentle as possible. We need to develop 
paradigms for allowing a CMS object to become the cen- 
tral focus of a conversation in a web forum context — as 
must happen in a design "mark up" or review process. For 
hardware design, we'll also need engineering and scientific 
tools, which are not yet part of any free-licensed CMS sys- 
tem. So far, wiki software[18] seems to be the most promis- 
ing in this area, although it needs improvement to work well 
with graphical information. These will also include better 
CAD and graphics programs (both 2D and 3D) as well as 
scientific analysis and presentation software. 


Capturing the past, securing the future 


Finally, as ideas evolve from inspiration to development and 
finally to history, we need to be able to efficiently archive 
and catalog the data so it can be found later. Hardware data 
in many fields is much longer-lived than in the computer 
software industry, so we should be prepared for information 
that needs to sit for decades without being lost. 


The obvious experts on this subject are librarians, who have 
been fighting the battle of preserving information against 
the inevitable onslaught of entropy for all the centuries 
from the Library of Alexandria to the Library of Congress, 
against every peril from wars to bad weather. So, the Narya 
LSpace cataloging system will draw on the librarian-defined 
standard of the Functional Requirements for Bibliographic 
Records (FRBR) [19, 20]. 


This is not merely a future concern — even now there 
are many thousands of free-licensed hardware documents 
which might form a seed, from which later development 
could grow. The United States government alone funds bil- 
lions of dollars of research every year, and has been do- 
ing so for decades. Much of it goes immediately into the 
public domain upon publication in "government deposit li- 
braries". Even when it doesn't, patents have a limited life, 
so what they did before 1985 is certainly public domain 
now. Among other things, this means that every single tech- 
nology needed to go to the moon is in the public domain. 


Figure 4: Despite the public perception of space as “perpetually in 


the future", it's been over 30 years since Apollo 17 took this photo. 


Archiving the already existing free design data and making it acces- 
sible will be an enormous project in its own right. 





Imaging, converting, archiving and cataloging all of those 
documents will be a substantial project in itself. Of course, 
if we are successful, such capturing of past data will gradu- 
ally defer to output from project incubators, so another im- 
portant design element is the archiving tools which allow 
project or topic data to be compressed, bundled, and shelved 
into the virtual library database. 


Working the magic 


Probably, had there never been a free software movement, 
the idea would never have come to try free hardware devel- 
opment. Our conventional methods are based on exploiting 
the intrinsic market friction of the manufacturing process, 
and it is largely due to misapplication of this experience 
that the free software movement itself encountered so much 
resistance. Nevertheless, the free software movement has 
defined a large territory of development space in which the 
free model is vastly superior in innovation and quality. 

With that holy grail to inspire us, the goal of making hard- 
ware development acquire the same properties, seems worth 
the considerable effort. But if we are to ^work the magic" 
in the hardware realm, we have to find the right kind of lu- 
brication to eliminate market friction. We will never reach 
Zero friction, but even software is not truly "friction free", 
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so we do have some margin to work with. The questions are 
simply "How little friction is little enough to maintain the 
‘friction-free’ illusion?" and “How do we reduce the fric- 
tion to that point?”. 

In the second and third parts of this series, I will address 
those questions in detail, but it is clear that there are tech- 
niques that we can use — developed already for other areas 
of e-commerce and network communications and collabo- 
ration. It is even true that some forays into free matter eco- 
nomics have already been ventured, and that there remains 
much room for improvement. The road is rocky, but there is 
a road! 
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